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Consult “Cantents"’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution cantrol. 


This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1958-73. 
Soil names and descriptions were approved in 1975. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Texas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Upper Elm-Red Soil and Water Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover picture: Peanuts on a terraced field that is farmed on the 
contour. The soil is a Windthorst fine sandy loam. 
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Foreword 


The Soil Survey of Montague County, Texas contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Many people assume that soils are all more or less alike. They are 
unaware that great differences in soil properties can occur even within short 
distances. Soils may be seasonally wet or subject to flooding. They may be 
shallow to bedrock. They may be too unstable to be used as a foundation for 
buildings or roads. Very clayey or wet soils are poorly suited to septic tank ab- 
sorption fields. A high water table makes a soil poorly suited to basements or 
underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

We believe that this soil survey can help bring us a better environment 
and a better life. Its widespread use can greatly assist us in the conservation, 
development, and productive use of our soil, water, and other resources. 


Hao ¢ 9770 fr 


George C. Marks 
State Conservationist 
Soil Conservation Service 
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Location of Montague County in Texas. 


SOIL SURVEY OF MONTAGUE COUNTY, TEXAS 


By Dennis F. Clower, Soil Conservation Service 


William J. Guckian, Billy J. Wagner, Rex A. Cockran, Charles R. Cail, Lee A. Putnam, 
and Lyle C. Lovelace, Soil Scientists, Soil Conservation Service, 
assisted in the field mapping 


United States Department of Agriculture, Soil Conservation Service, in 
cooperation with Texas Agricultural Experiment Station 


MONTAGUE COUNTY is in the northern part of 
north-central Texas (see map on facing page). It is bor- 
dered on the north by the Red River and by the State of 
ci Its total area is 599,680 acres, or 937 square 

es, 

Montague County is in the North Central Prairie, the 
West Cross Timbers, and the Grand Prairie Land 
Resource Areas. The soils of the North Central Prairie in 
the northwestern part of the county formed mainly under 
grass and are dominantly dark colored and loamy. The 
soils of the West Cross Timbers formed under post oak 
savannah and are dominantly light colored and sandy and 
loamy. The soils of the Grand Prairie in the eastern part 
of the county formed under grass and are dominantly 
dark colored and loamy and clayey. Management 
problems are generally related to slope. All but the nearly 
level soils are susceptible to sheet and gully erosion un- 
less they are protected. Seasonal soil blowing is a concern 
on the sandy soils unless they are protected by vegetative 
cover. 


General nature of the county 


This section was prepared for those who want general 
information about Montague County. It discusses briefly 
the history of the county, natural resources, agriculture, 
and climate. 


History 


Montague County was organized in 1858 and formally 
created from Cooke County in 1859 by act of the State 
Legislature. It was named for Coi. Daniel Montague, a 
civil engineer who surveyed much of north-central Texas. 

Old Spanish Fort, of which few traces remain, was 
established in 1719 by the French as a post for the pro- 
tection of French traders in the Red River Valley. The 
early towns of the county were Spanish Fort, Red River 
Station, Head-of-Elm or Saint Jo, Queens Peak, and 
Forestburg. 


Red River Station, settled about 1870, was the best 
crossing on the Red River for a hundred miles in either 
direction. The Chisholm Trail crossed here, and thousands 
of longhorn cattle went north from Texas over it. The old 
Butterfield Stage Coach Trail crossed Montague County 
from east to west. The Chihuahua Trail and the old 
California Trail also crossed the county. 

Montague, in the geographical center of the county, is 
the county seat. The town of Bowie grew rapidly when 
the Fort Worth and Denver Railroad was built to the 
town in 1882. About the same time, the Gainesville, Hen- 
rietta and Western Railroad, which later became part of 
the M.K.T. system, was built across the northern side of 
the county. Nocona, Saint Jo, and Stoneburg were served 
by the “Katy” for many years. The Chicago, Rock Island 
and Gulf Railroad was built through Bowie about 9 or 10 
years later. 

The county had a population of 849 in 1860. The popula- 
tion grew rapidly until about 1910, but decreased from 
25,123 in 1910 to 20,442 in 1940 and to 14,893 in 1960. In 
1970, the population was 15,326. 


Climate 


RoBeErtT B. ORTON, climatologist for Texas, National Weather Service, 
helped plan and write this section. 


The climate of Montague County is subtropical; winters 
are dry and summers. are hot and humid. The continental 
climate is characterized by a wide range in annual ex- 
tremes of temperature. About 32 inches of rain falls an- 
nually; about 69 percent of this amount falls during thun- 
dershowers from April through October. Prevailing winds 
are southerly to southeasterly except in January and 
February when northerly winds are predominant. The 
relative humidity is slightly lower in summer than in 
other seasons. The average annual relative humidity is 79 
percent at 6 a.m., 52 percent at noon, and 49 percent at 6 
p.m. The area receives approximately 68 percent of the 
total possible sunshine annually. Temperature and 
precipitation data, as recorded at Bowie, are shown in 
table 1. 
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Winter temperatures are relatively mild; freezing tem- 
peratures oceur only about 58 percent of winter nights. 
Rapid drops in temperature occur when polar Canadian 
air masses plunge southward across Texas, but periods of 
very cold weather rarely last longer than 48 to 72 hours. 
Short periods of warm, sunny weather often occur. 
Precipitation in winter falls as rain, freezing rain, sleet, or 
snow. 

Spring is a very changeable season in Montague Coun- 
ty. During March, warm and cool spells of short duration 
follow each other in rapid succession. March and April are 
the windiest months. Thunderstorms are most frequent in 
April, May, and June. 

In summer the daytime temperatures are hot. Thun- 
dershowers occur on an average of 6 days per month. 
They offer some relief from summer heat, otherwise 
there is little variety in the day-to-day weather pattern 
during July and August. 

Fall is the most pleasant season. It is characterized by 
mild, sunny days and crisp, cool nights. Windspeeds are 
lowest during this season. Rainfall increases during Sep- 
tember and October. 

The average length of the freeze-free season in Mon- 
tague County is 229 days. The mean date of the last oc- 
currence of temperatures of 32 degrees F or below in the 
spring is March 27, and that of the first occurrence of 
temperatures of 32 degrees F or below in the fall is 
November 11. 


Farming 


Cattle ranching was the first agricultural enterprise in 
the county. The availability of cheap land and good grass 
made the county especially suitable for livestock raising. 
Today cattle ranching is still the main enterprise. In 1969, 
there were approximately 56,000 cattle in the county. 
Horses, swine, goats, and sheep also are raised in the 
county. 

Livestock operations are primarily cow-calf. Supple- 
mental feeding is generally heavy, and stock are fed from 
December to late February or March. 

Crop production was once a major enterprise in the 
county, but much of the land that was formerly cultivated 
is now in pasture. In 1926, the many gins in the county 
produced 19,946 bales of cotton. The major crop is now 
wheat, which is normally grazed in the winter. Peanuts, 
oats, grain sorghum, cotton, and corn are also grown. 
Peach, apple, and pecan orchards do well on some soils in 
the county. 


Natural resources 


Soil is the most important natural resource in the coun- 
ty. Most people in the county earn their living from the 
land by producing forage for livestock or food and fiber 
for market and home. 

Oil and gas are produced from numerous wells in the 
county. They provide a major source of income to some 


landowners and have served as a solid tax base from 
which public facilities can be operated. 

Water is another natural resource. Lake Amon G. 
Carter, Lake Nocona, and Bowie Lake furnish municipal 
water for Bowie and Nocona and support good recrea- 
tional facilities. Many floodwater-retarding structures 
have been built in the county to help prevent flood 
damage. Most of these lakes are used for recreation and 
for watering of livestock (fig. 1). 

Wildlife produced on the farms and ranches provides 
recreation and income for many residents. 

Other natural resources are limestone, which is crushed 
for road construction, and sand and gravel. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the section “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and their in- 
terpretations are modified as necessary during the course 
of the survey. New interpretations are added to meet 
local needs, mainly through field observations of different 
kinds of soil in different uses under different levels of 
management. Also, data are assembled from other 
sources, such as test results, records, field experience, and 
information available from state and local specialists. For 
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example, data on crop yields under defined practices are 
assembled from farm records and from field or plot ex- 
periments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
useful to different groups of users, among them farmers, 
managers of rangeland and woodland, engineers, planners, 
developers and builders, homebuyers, and those seeking 
recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, the map units described in this survey. 
Each map unit is a unique natural landscape unit that has 
a distinct pattern of soils and of relief and drainage fea- 
tures. A unit typically consists of one or more soils of 
major extent and some soils of minor extent. It is named 
for the major soils. The kinds of soil in one unit can occur 
in other map units, but in a different pattern. 

The map provides a broad perspective of the soils and 
landseapes in the survey area. It provides a basis for 
comparing the potential of large areas for general kinds 
of land use. Areas that are generally suitable for certain 
kinds of farming or other land uses can be identified on 
the map. Likewise, areas of soils having properties that 
are distinctly unfavorable for certain land uses can be 
located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure; the 
kinds of soils in any one map unit ordinarily differ from 
place to place in slope, depth, stoniness, drainage, or other 
characteristics that affect their management. 

The soils in the survey area vary widely in their poten- 
tial for major land uses. Table 2 shows the extent of each 
map unit and gives general ratings of the potential of 
each, in relation to the other map units, for each major 
land use. Adverse soil properties that pose limitations to 
the use are indicated. The ratings of soil potential are 
based on the assumption that practices in common use in 
the county are used to overcome soil limitations. These 
ratings reflect the ease of overcoming such soil limita- 
tions and the probability of soil problems persisting after 
such practices are used. The location of existing transpor- 
tation systems or other kinds of facilities is not con- 
sidered. 

Each unit is rated for cultivated farm crops, rangeland, 
pastureland, urban uses, wildlife habitat, and recreation. 


Descriptions of units 


1. Windthorst-Duffau 


Deep, loamy and sandy, gently sloping to sloping soils on 
uplands 


This unit is made up of gently sloping to sloping soils 
that have slopes of 1 to 8 percent. Most areas are dis- 
sected by numerous drainageways. 

This unit makes up about 37 percent of the county. 
Windthorst soils make up about 44 percent of the unit; 
Duffau soils, about 38 percent; and less extensive areas of 
Chaney, Selden, Pulexas, Eufaula, and Patilo soils, the 
remaining 18 percent. 

Windthorst soils are gently sloping; they are on convex 
ridgetops and in more sloping areas adjacent to streams. 
They have a surface layer of very friable, grayish brown, 
neutral fine sandy loam about 5 inches thick. The subsur- 
face layer is very friable, very pale brown, neutral fine 
sandy loam that extends to a depth of 10 inches. The sub- 
soil is firm, yellowish red, slightly acid sandy clay to a 
depth of 21 inches; firm, mottled red and reddish yellow, 
medium acid sandy clay to a depth of 36 inches; and firm, 
reddish yellow, slightly acid sandy clay loam to a depth of 
55 inches. The underlying material is firm, light gray, 
moderately alkaline clay loam that extends to a depth of 
60 inches or more. 

Duffau soils are well drained; they are in slightly con- 
cave areas on broad ridgetops and on more sloping foot 
slopes adjacent to streams. These soils have a surface 
layer of friable, brown, mildly alkaline fine sandy loam 
about 5 inches thick. The subsurface layer is very friable, 
light brown, neutral fine sandy loam that extends to a 
depth of 12 inches. The subsoil is friable, yellowish red, 
slightly acid sandy clay loam to a depth of 26 inches; fria- 
ble, reddish yellow, medium acid sandy clay loam to a 
depth of 45 inches; and friable, red, slightly acid sandy 
clay loam to a depth of 70 inches or more. 

Chaney and Selden soils are gently sloping, moderately 
well drained, sandy soils in broad areas on uplands. Pulex- 
as soils are frequently flooded soils in narrow areas on 
bottom lands. The Eufaula and Patilo soils are in deep, 
sandy areas on uplands. 

The soils in this unit are used mainly as range and im- 
proved pasture. A few fields are cultivated to peanuts, 
small grains, and sorghums, and a few areas are in 
orchards. The soils in this unit are subject to severe gully 
erosion. 

This unit has high potential as rangeland and pasture- 
land and medium potential as cropland. Potential for most 
urban uses is medium. The clayey lower layers shrink and 
swell with changes in moisture, which creates foundation 
problems for dwellings and low-cost streets and roads. 
The slow permeability of the subsoil often causes septic 
tank systems to fail during rainy seasons. Potential for 
recreational development is medium because of slow 
permeability and slope. These soils have high potential for 
rangeland wildlife habitat. 
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2. Renfrow-Stoneburg-Anocon 


Deep and moderately deep, loamy, gently sloping to slop- 
ing soils on uplands 


This unit is made up of dominantly gently sloping to 
undulating soils that have slopes of 1 to 8 percent. 

This unit makes up about 24 percent of the county. 
Renfrow soils make up about 30 percent of the unit; 
Stoneburg soils, about 18 percent; Anocon soils, about 17 
percent; and less extensive areas of Waurika, Vernon, 
Knoco, and Gowen soils, the remaining 35 percent. 

Renfrow soils are on less sloping side slopes and foot 
slopes adjacent to drainageways. They have a surface 
layer of friable, dark brown, slightly acid loam about 11 
inches thick. The subsoil extends to a depth of 65 inches 
or more. It is very firm, reddish brown clay that is mildly 
alkaline to a depth of 31 inches and calcareous below. 

Stoneburg soils are on narrow to broad, convex 
ridgetops and are underlain by sandstone. They have a 
surface layer of friable, brown, slightly acid fine sandy 
loam about 11 inehes thick. The subsoil is friable, reddish 
brown, slightly acid loam to a depth of 16 inches; firm, 
reddish brown, slightly acid clay loam to a depth of 26 
inches; and firm, yellowish red, slightly acid clay loam to 
a depth of 35 inches. It has an abrupt boundary and rests 
on strongly cemented, brownish yellow sandstone. 

Anocon soils are on side slopes and in slightly convex, 
broad areas on uplands. They have a surface layer of fria- 
ble, brown, slightly acid fine sandy loam about 16 inches 
thick. The subsoil is very firm, reddish brown, neutral 
sandy clay to a depth of 26 inches; very firm, brown, 
moderately alkaline sandy clay to a depth of 39 inches; 
and firm, yellowish red, moderately alkaline sandy clay 
loam to a depth of 65 inches or more. 

Waurika soils are in plane to concave areas on the 
lower parts of slopes adjacent to drainageways. Vernon 
and Knoco soils are clayey and are on convex, erosional 
side slopes. Gowen soils are in narrow areas on bottom 
lands and are subject to frequent flooding. 

The soils in this unit are used mainly as rangeland. A 
few cultivated fields are used for wheat and forage 
sorghum. 

This unit has high potential as rangeland and pasture- 
land, and medium potential as cropland. Potential for 
most urban uses is medium. The soils have low potential 
for septic tank absorption fields because effluent perco- 
lates slowly through the clayey lower layers and the 
sandstone. The clayey lower layers also shrink and swell 
with changes in moisture, which creates foundation 
problems for dwellings and low-cost streets and roads. 
Potential for recreational development is medium because 
of slow permeability and slope. These soils have high 
potential for rangeland wildlife habitat. 


3. Bonti-Cona-Truce 


Moderately deep and deep, loamy and stony, gently slop- 
ing to hilly soils on uplands 


This map unit is made up of dominantly gently sloping 
to steep soils that have slopes of 2 to 25 percent: 

This unit makes up about 17 percent of the county. 
Bonti soils make up about 29 percent of the unit; Cona 
soils, about 26 percent; Truce soils, about 19 percent; and 
less extensive areas of Exray, Owens, Vashti, and Gowen 
soils, the remaining 26 percent. 

Bonti soils are on narrow to broad, convex ridgetops 
and are underlain by sandstone. They have a surface 
layer of very friable, brown, slightly acid fine sandy loam 
about 5 inches thick. The subsurface layer is very friable, 
pale brown, slightly acid fine sandy loam that extends to 
a depth of 8 inches. The subsoil is firm, yellowish red, 
strongly acid sandy clay that extends to a depth of 19 
inches. It has an abrupt boundary and rests on strongly 
cemented sandstone. 

Cona soils are on hillsides that are dissected by nu- 
merous drainageways. They have a surface layer of very 
friable, brown, neutral stony fine sandy loam about 4 
inches thick. The subsurface layer is very friable, neutral, 
very pale brown stony fine sandy loam that extends to a 
depth of 8 inches. Conglomerate sandstone fragments, 3 
to 20 inches across, cover about 15 percent of the surface. 
The subsoil is very firm, red, strongly acid sandy clay to a 
depth of 17 inches; very firm, mottled red and reddish 
yellow, strongly acid clay to a depth of 27 inches; and 
very firm, pale yellow, strongly acid clay that has mottles 
of red, reddish yellow, and gray and that extends to a 
depth of 33 inches. The underlying material is very firm, 
gray, strongly acid shaly clay that has red and strong 
brown mottles and that extends to a depth of 45 inches. 

Truce soils are on convex side slopes and moderately 
steep hillsides. They have a surface layer of friable, yel- 
lowish brown, neutral fine sandy loam about 3 inches 
thick. The subsurface layer is friable, light yellowish 
brown, neutral fine sandy loam that extends to a depth of 
6 inches. The subsoil is very firm, yellowish red, neutral 
clay to a depth of 16 inches; very firm, brown, neutral 
clay to a depth of 25 inches; and very firm, brownish yel- 
low, moderately alkaline clay to a depth of 45 inches. The 
underlying material is massive, moderately alkaline, light 
gray and brownish yellow shaly clay that extends to a 
depth of 55 inches or more. 

Exray soils are on narrow ridgetops and are underlain 
by sandstone. Owens soils are mainly moderately steep, 
shaly, eroded soils on south-facing slopes. Vashti soils are 
gently sloping and are in broad areas on uplands. Gowen 
soils are frequently flooded and are in narrow bottom 
lands. 

Most of the soils in this unit are too steep and stony for 
cultivation and are better suited as rangeland. Much of 
the area is in native post oak trees. A few fields are cul- 
tivated to wheat, oats, and forage sorghum. 

This unit has high potential as rangeland and medium 
potential as pastureland and cropland. Potential for most 
urban uses is medium. These soils have low potential for 
septic tank absorption fields because effluent percolates 
slowly through the clayey lower layers and the sandstone. 


MONTAGUE COUNTY, TEXAS 5 


The clayey lower layers also shrink and swell with 
changes in moisture, which causes foundation problems 
for dwellings and low-cost streets and roads. Potential for 
recreational development is medium because of slow 
permeability, stones, and slope. Potential for rangeland 
wildlife habitat is high. 


4, Aledo-Venus-Bolar 


Shallow to deep, loamy and gravelly, gently sloping to 
moderately steep soils on uplands 


This unit is made up of dominantly gently sloping to 
moderately steep soils that have slopes of 2 to 20 percent. 

This unit makes up about 8 percent of the county. 
Aledo soils make up about 32 percent of the unit; Venus 
soils, about 17 percent; Bolar soils, about 15 percent; and 
less extensive areas of Bosque, Sanger, Branyon, Hensley, 
and Lindy soils, the remaining 36 percent. 

Aledo soils are on ridgetops, knolls, and gravelly hills. 
They have a surface layer of calcareous, grayish brown 
gravelly clay loam to a depth of 5 inches and caleareous, 
dark grayish brown very gravelly clay loam to a depth of 
14 inches. It has an abrupt boundary and rests on a thick 
layer of strongly cemented fractured limestone bedrock. 

Venus soils are on more sloping side slopes and foot 
slopes below limestone escarpments. These soils have a 
surface layer of friable, calcareous, dark grayish brown 
loam about 12 inches thick. The subsoil is friable, calcare- 
ous, pale brown loam to a depth of 48 inches and friable, 
calcareous, light yellowish brown clay loam to a depth of 
60 inches or more. 

Bolar soils are on convex ridgetops and on benches of 
hillsides. They have a surface layer of friable, calcareous, 
dark grayish brown clay loam about 9 inches thick. The 
subsoil is grayish brown silty clay loam to a depth of 15 
inches; dark brown clay loam to a depth of 23 inches; and 
pale brown very gravelly clay loam to a depth of 27 
inches. It has an abrupt boundary and rests on a thick 
layer of strongly cemented, fractured limestone. 

Bosque soils are frequently or occasionally flooded soils 
in narrow areas on bottom lands. Sanger and Branyon 
soils are deep, gently sloping, clayey soils on side slopes 
and foot slopes. Hensley and Lindy soils are gently slop- 
ing and are in broad areas on uplands; they are underlain 
by limestone. 

The soils in this unit are used mainly as rangeland. A 
few fields are cultivated to wheat, oats, and grain 
sorghum. 

This unit has medium potential as rangeland. It has 
medium to low potential as pastureland and cropland 
because of the restricted root zone, stones, and moderate- 
ly steep slopes. Potential for most urban uses is medium. 
The soils have low potential for septic tank absorption 
fields and community development mainly because of 
depth to rock or shrinking and swelling with changes in 
moisture. Potential for recreational development is medi- 
um. These soils have medium potential for rangeland wil- 
dlife habitat. In some places limestone is mined for road 
material. 


5. Pulexas-Gowen 
Deep, loamy, nearly level soils on flood plains 


This unit is made up of nearly level soils that have 
slopes of 0 to 1 percent. 

This unit makes up about 8 percent of the county. Pu- 
lexas soils make up about 62 percent of the unit; Gowen 
soils, about 31 percent; and less extensive areas of 
Bosque soils, the remaining 7 percent. 

Pulexas soils are in narrow areas on bottom lands of 
streams that drain areas of loamy and sandy, timbered 
soils on uplands. These soils have a surface layer of fria- 
ble, brown, neutral fine sandy loam about 5 inches thick. 
The underlying material is very friable, light yellowish 
brown, mildly alkaline, stratified fine sandy loam to a 
depth of 30 inches; friable, brown, moderately alkaline 
fine sandy loam to a depth of 42 inches; and friable, 
brown, moderately alkaline, loam to a depth of 60 inches 
or more. 

Gowen soils are along larger streams that drain areas 
of dark, loamy soils on uplands. They have a surface layer 
of friable, dark grayish brown, neutral loam about 28 
inches thick. The underlying material, which extends to a 
depth of 52 inches or more, is friable, brown, neutral clay 
loam. 

Bosque soils are calcareous, loamy soils on bottom 
lands. 

The soils in this unit are used mainly as rangeland and 
for improved pasture. A few fields are cultivated to small 
grains and forage sorghums. 

This unit has high potential as rangeland and pasture- 
land. Areas that are flooded only occasionally have high 
potential as cropland. The soils have low potential for 
community development and sanitary facilities because of 
the hazard of flooding. Potential for most recreation uses 
is medium. These soils have high potential for rangeland 
wildlife habitat. 


6. Bastrop-Teller 
Deep, loamy, nearly level to sloping soils on terraces 


This unit is made up of nearly level to undulating soils 
that have slopes of 0 to 8 percent. 

This unit makes up about 4 percent of the county. Bas- 
trop soils make up about 65 percent of the unit; Teller 
soils about, 34 percent; and Pulexas soils the remaining 1 
percent. 

Bastrop soils are on broad, slightly convex ridgetops 
and side slopes. These soils have a surface layer of very 
friable, brown, slightly acid loam about 7 inches thick. The 
subsoil is friable, red, slightly acid to neutral loam to a 
depth of 61 inches and friable, light red, calcareous loam 
to a depth of 70 inches or more. 

Teller soils are nearly level; they are on broad terraces. 
These soils have a surface layer of very friable, brown, 
slightly acid loam about 14 inches thick. The subsoil is fri- 
able, reddish brown, slightly acid clay loam to a depth of 
28 inches; friable, reddish brown, slightly acid loam to a 
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depth of 45 inches; and friable, brown, slightly acid loam 
to a depth of 62 inches. The underlying material, to a 
depth of 70 inches or more, is friable, neutral, light yel- 
lowish brown loam. 

Pulexas soils are frequently flooded soils in narrow 
areas on bottom lands. 

The soils in this unit are used as rangeland and 
cropland. The main cultivated crops include wheat, grain 
sorghum, and cotton. 

This unit has high potential as rangeland, pastureland 
and cropland. The potential for urban and recreational 
uses is high. These soils also have high potential for wil- 
dlife habitat. 


7. Gaddy-Miller-Yahola 
Deep, sandy to clayey, nearly level soils on flood plains 


This unit is made up of nearly level soils that have 
slopes of 0 to 1 percent. 

This unit makes up about 2 percent of the county. 
Gaddy soils make up about 55 percent of the unit; Miller 
soils, about 30 percent; and Yahola soils, the remaining 15 
percent. 

Gaddy soils are mainly in low areas on bottom lands 
and are flooded frequently. They have a surface layer of 
very friable, calcareous, light reddish brown loamy fine 
sand about 4 inches thick. The underlying material is very 
friable, caleareous, pink loamy fine sand that contains thin 
strata of fine sandy loam and that extends to a depth of 
16 inches over loose, calcareous, pink fine sand that con- 
tains thin strata of fine sandy loam and that extends to a 
depth of 45 inches or more. 

Miller soils are mainly in slightly depressional areas on 
bottom lands. They have a surface layer of firm, calcare- 
ous, reddish brown clay about 17 inches thick. The subsoil 
is very firm, calcareous, reddish brown clay to a depth of 
39 inches and firm, calcareous, red silty clay loam to a 
depth of 50 inches. The substratum, to a depth of 60 
inches or more, is very friable, calcareous, reddish yellow 
fine sandy loam. 

Yahola soils, intermixed with Gaddy soils, are nearly 
level and are on bottom lands. They have a surface layer 
of very friable, reddish brown fine sandy loam about 8 
inches thick. The underlying material, to a depth of 50 
inches or more, is very friable, calcareous fine sandy loam 
that has thin strata of silt loam and loamy fine sand 
throughout. It is reddish yellow to a depth of 44 inches 
and pink below. 

The soils in this unit are used mainly as rangeland and 
for improved pastures. A few fields are cultivated to 
wheat and forage sorghum. 

This unit has high potential as rangeland and pasture- 
land. Areas that are flooded only occasionally have high 
potential as cropland. These soils have low potential for 
community development and sanitary facilities because of 
the hazard of flooding. Potential for most recreational 
uses is medium. These soils have medium potential for 
rangeland wildlife habitat. 


Broad land-use considerations 


The soils in the county vary widely in their potential 
for major land uses, as indicated in table 2. For each land 
use, general ratings of the potential of each unit in rela- 
tion to the other units are indicated. Kinds of soil limita- 
tions are also indicated in general terms. The ratings of 
soil potential reflect the relative cost of such practices 
and also the hazard of continued soil related problems 
after such practices are installed. The ratings do not con- 
sider location in relation to existing transportation 
systems or other kinds of facilities. 

Kinds of land uses considered in table 2 are cultivated 
farm crops, rangeland, pastureland, urban uses, wildlife 
habitat, and recreation. Cultivated farm crops grown ex- 
tensively include grain sorghum, wheat, oats, and peanuts. 
Rangeland refers to land on which native plants grow. 
Pastureland refers to land growing improved grasses 
such as Coastal bermudagrass. Urban includes residential, 
commercial, and industrial land uses. Wildlife habitat 
refers to land used to provide food and cover for wildlife. 
Recreation includes nature study area trails, camping and 
picnic areas, and the like. 

Each year considerable land is being developed for 
urban uses in Bowie, Nocona, and other towns in the 
county, About 15,953 acres were in urban or built-up 
areas in 1967, according to the Conservation Needs In- 
ventory (4). Much of this acreage was suited as cropland. 
In general, in the survey area the soils that are well 
suited as cropland are also well suited to urban develop- 
ment. The data about specific soils in this soil survey can 
be used in planning future land use. 

Most soils in the county are favorable for urban 
development. The Pulexas-Gowen and Gaddy-Miller- 
Yahola units, however, are on flood plains, and flooding is 
a severe limitation. Also, urban development is costly on 
the soils that have hard bedrock just below the surface in 
the Aledo-Venus-Bolar unit. 

Most of the soils of the county have high potential as 
pastureland and rangeland. The hilly soils in the Bonti- 
Cona-Truce and Aledo-Venus-Bolar units have large 


stones and are shallow and limit the development and 
management of improved pastures. 


The Bastrop-Teller unit has high potential for recrea- 
tional development. The hardwood trees on the Bonti- 
Cona-Truce, Aledo-Venus-Bolar, and Windthorst-Duffau 
units enhance the beauty in much of the area. These 
three units also provide habitat for many important wil- 
dlife species. Potentials for wildlife are also discussed in 
the section “Use and management of the soils.” 

Soils information can be used as a guide in planning the 
orderly growth and development of the county. It is espe- 
cially helpful in determining which lands to allocate to 
each use. 
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Soil maps for detailed planning 


The kinds of soil (map units) shown on the detailed soil 
maps at the back of this publication are described in this 
section. The descriptions together with the soil maps can 
be useful in determining the potential of a soil and in 
managing it for food and fiber production; in planning 
land use and developing soil resources; and in enhancing, 
protecting, and preserving the environment. More infor- 
mation for each soil is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the unit on the detailed soil map. Each map unit 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated and the 
management concerns and practices needed are discussed. 

A soil map unit represents an area on the landscape 
and consists mostly of the soil or soils for which the unit 
is named. Most of the delineations shown on the detailed 
soil map at the back of this publication are phases of soil 
series. 

Soils that have profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. All the soils in the United 
States having the same series name have essentially the 
same properties that affect their use and their response 
to management practices. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristic 
that affects the use of the soils. On the basis of such dif- 
ferences, a soil series is divided into phases. The name of 
a soil phase commonly indicates a feature that affects use 
or management. For example, Windthorst fine sandy 
loam, 2 to 5 percent slopes, is one of several phases 
within the Windthorst series. 

Some map units are made up of two or more dominant 
kinds of soil. Three such kinds of map units are shown on 
the soil map of this survey area: soil complexes, soil as- 
sociations, and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more domi- 
nant soils, and the pattern and proportion are somewhat 
similar in all areas. Bolar-Aledo complex, 3 to 20 percent 
slopes, is an example. 

A soil association is made up of soils that are geo- 
graphically associated and are shown as one unit on the 
map. A soil association has considerable regularity in geo- 
graphic pattern and in the kinds of soil that make up the 
associaton. The extent of the soils can differ appreciably 


from one delineation to another; nevertheless, interpreta- 
tions can be made for the expected uses of the soils. 
Anocon-Stoneburg association, undulating, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped as 
one unit because there is little value in separating them. 
The pattern and proportion of the soils are not uniform. 
An area shown on the map has at least one of the domi- 
nant (named) soils or may have all of them. Duffau and 
Windthorst soils, gullied, is an undifferentiated group in 
this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. The soils that are included in mapping are recog- 
nized in the description of each map unit. Some of the 
more unusual or strongly contrasting soils that are in- 
cluded are identified by a special symbol on the soil map. 

Some mapped areas include places that have little or no 
soil material. Such places are delineated on the soil map 
and given descriptive names. Ustolls-Rock outcrop as- 
sociation, steep is an example. Some of these areas are 
too small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 3, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses are given for each kind of soil in other tables in this 
survey. (See “Summary of Tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 


Soil descriptions 


1—Aledo gravelly clay loam, 1 to 8 percent slopes. 
This shallow, gently sloping to sloping soil is on uplands, 
mainly on limestone ridges. Slopes are slightly convex and 
average about 3 percent. Areas are irregularly shaped 
and range from 10 to several hundred acres. 

This soil has a surface layer of calcareous, dark grayish 
brown gravelly clay loam to a depth of 5 inches and cal- 
careous, dark grayish brown very gravelly clay loam to a 
depth of 14 inches. The surface layer has an abrupt boun- 
dary and rests on a thick layer of strongly cemented, 
fractured limestone bedrock. 

This soil is well drained. Runoff is medium, and 
permeability is moderate. Available water capacity is 
very low, and the root zone is shallow. 

Included with this soil in mapping are small areas of 
Bolar soils that have concave slopes. Also included are 
small areas of similar soils that are less than 10 inches 
thick over fractured limestone bedrock; these soils are on 
gravelly knolls and make up about 17 percent of the 
mapped area. 

This soil is not suitable for cultivated crops. It is used 
almost entirely as rangeland. Potential for native range 
plants is low mainly because of limestone gravel and the 


8 SOIL SURVEY 


restricted root zone. The climax plant community is a 
mixture of tall, mid, and short grasses, a few motts of live 
oak, and a few shrubs. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is low. 

Potential for urban uses is low. Shallow depth to rock is 
difficult to overcome. Potential for most recreational uses 
is medium, but depth to rock and gravel on the surface 
restrict some playground uses. Capability subclass VIs; 
Shallow range site. 

2—Anocon-Stoneburg association, undulating. This is 
an association of undulating soils in smooth areas on 
uplands. Slopes range from 1 to 8 percent, but average 
about 3 percent. Areas are irregular to oblong and range 
from 15 to several hundred acres. 

Anocon soils make up about 64 percent of the associa- 
tion; Stoneburg soils, about 18 percent; and other soils, 
about 18 percent. The composition of this association is 
more variable than that of other map units in the survey 
area. Mapping has been controlled well enough, however, 
for the anticipated use of the areas involved. 

Anocon soils are in broad areas on uplands and foot 
slopes. They have a surface layer of friable, brown, 
slightly acid fine sandy loam about 16 inches thick. The 
subsoil is very firm, reddish brown, neutral sandy clay to 
a depth of 26 inches; very firm, brown, moderately al- 
kaline sandy clay to a depth of 39 inches; and firm, yel- 
lowish red, moderately alkaline sandy clay loam to a 
depth of 65 inches. 

Anocon soils are well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is high. The hazard of water erosion is moderate. 
Natural fertility and organic matter content are 
moderate. 

Stoneburg soils are on ridgetops underlain by sand- 
stone. They have a surface layer of friable, dark grayish 
brown, neutral fine sandy loam about 10 inches thick. The 
subsoil is friable, reddish brown, slightly acid sandy clay 
loam to a depth of 26 inches and firm, reddish yellow, 
neutral clay loam to a depth of 39 inches. The subsoil has 
an abrupt boundary and rests on brown, neutral, strongly 
cemented sandstone. 

Stoneburg soils are well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is medium. Natural fertility and organic matter 
content are moderately high. The hazard of water erosion 
is moderate. 

Included with these soils in mapping are small areas of 
Renfrow soils. Also included on side slopes are a few 
areas of soils that are similar to Stoneburg soils except 
that sandstone is not within 60 inches of the surface. The 
included soils make up less than 30 percent of any one 
mapped area. 

The soils in this association can be cultivated, but are 
used mainly as rangeland. Potential for native range 
plants is high. The climax plant community is a mixture 
of tall and mid grasses and forbs. Management needs in- 
clude proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is high. 


Potential for wheat and grain sorghum is medium. Ter- 
races and contour farming help control water erosion. 
Crop residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is high. Improved 
grasses such as weeping lovegrass, Coastal bermudagrass, 
and Kleingrass are well suited to the soils in this associa- 
tion. 

This association has medium potential for most urban 
uses. Shrinking and swelling with changes in moisture 
and low strength are the main limitations, but they can be 
overcome by good design and careful installation 
procedures. The sandy clay subsoil restricts permeability; 
this is a limitation for septic tank absorption fields, but 
can be overcome by increasing the size of the absorption 
areas or by modifying the filter field in some other 
manner. Potential for most recreational uses is high. 
Slope restricts some playground uses. Capability subclass 
IIle; Loamy Prairie range site. 

3—Bastrop loam, 2 to 5 percent slopes. This deep, 
gently sloping soil is in smooth areas on uplands. Slopes 
are slightly convex and average about 3 percent. Soil 
areas are irregularly shaped and range from 10 to several 
hundred acres. 

This soil has a surface layer of very friable, brown, 
slightly acid loam about 7 inches thick. The subsoil is fria- 
ble, red, slightly acid to neutral loam to a depth of 61 
inches and friable, light red, calcareous loam to a depth of 
70 inches or more. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is moderate, and available water capacity is high. 
Natural fertility and organic matter content are 
moderate. The soil has good tilth and can be worked 
throughout a wide range of moisture conditions. The root 
zone is deep and easily penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Teller soils on foot slopes. Also included are a few areas 
of soils that are similar to Bastrop soils except that they 
have a more clayey subsoil and a few areas of soils that 
have slopes of about 1 percent. These included soils make 
up less than 15 percent of any one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland. Potential for native range plants is 
high. The climax plant community is a mixture of tall and 
mid grasses and forbs and post oak trees along some of 
the larger streams. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential for wheat and grain sorghum is medium. Ter- 
races and contour farming help control water erosion. 
Crop residue left on or near the surface help conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is high. Improved 
grasses such as weeping lovegrass, Coastal bermudagrass, 
and Kleingrass are well suited to this soil. 

This soil has high potential for most urban or recrea- 
tional uses. Slope restricts some playground uses. Capa- 
bility subclass IIe; Sandy Loam range site. 
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4—Bastrop loam, 5 to 8 percent slopes. This deep, 
sloping soil is on uplands. Slopes are slightly convex and 
average about 7 percent. Areas are irregularly shaped to 
enlongated and range from 10 to several hundred acres. 

This soil has a surface layer of very friable, brown, 
neutral loam about 7 inches thick. The subsoil is friable, 
yellowish red, neutral sandy clay loam to a depth of 26 
inches; friable, red, neutral sandy clay loam to a depth of 
67 inches; and friable, reddish yellow, mildly alkaline loam 
to a depth of 80 inches or more. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is moderate, and available water capacity is high. 
Natural fertility and organic matter content are 
moderate. The root zone is deep and easily penetrated by 
plant roots. 

Included with this soil in mapping are small areas of 
soils that are similar to Bastrop soils, but have a subsoil 
of fine sandy loam. Also included are a few areas of gul- 
lied soils and a few areas of soils that have slopes of as 
much as 12 percent. These included soils make up less 
than 20 percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses and 
forbs. A few post oak trees grow along some of the 
drainageways. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is medium. 

Potential for wheat and grain sorghum is medium. Ter- 
races and contour farming help control water erosion. 
Crop residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is high. Improved 
grasses such as weeping lovegrass, Coastal bermudagrass, 
and Kleingrass are well suited to this soil. 

This soil has high potential for most urban or recrea- 
tional uses, although in places slope restricts some build- 
ing and playground uses. Capability subclass [Ve; Sandy 
Loam range site. 

5—Bolar clay loam, 2 to 5 percent slopes. This 
moderately deep, gently sloping soil is on uplands, mainly 
along limestone ridges. Slopes are slightly convex and 
average about 3 percent. Areas are irregularly shaped 
and range from 10 to 200 acres. 

This soil has a surface layer of friable, calcareous, dark 
grayish brown clay loam about 9 inches thick. The subsoil 
is friable, calcareous, grayish brown silty clay loam to a 
depth of 15 inches; friable, caleareous brown clay loam to 
a depth of 23 inches; and friable, calcareous, pale brown 
very gravelly clay loam to a depth of 27 inches. The sub- 
soil has an abrupt boundary and rests on a thick layer of 
strongly cemented, fractured limestone. 

This soil is well drained. Runoff is medium, and 
permeability is moderate. Available water capacity is low. 
Natural fertility and organic matter content are 
moderate. 

Included with this soil in mapping are small areas of 
Venus soils on foot slopes. Also included are a few areas 


of soils that are similar to Bolar soils except that they are 
more clayey. Aledo soils are on knolls in areas of 0.5 acre 
to 3 acres; they make up about 4 percent of some mapped 
areas. Included soils make up less than 20 percent of any 
one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and a few motts of live oak trees. Management 
needs include proper stocking, controlled grazing, and 
brush management. Potential for wildlife habitat is medi- 
um. 

Potential for wheat, oats, and grain sorghum is medium. 
Crop residue left on or near the surface helps to prevent 
water erosion, conserve moisture, and improve soil tilth 
and water intake. Contour farming and terracing are 
needed in most areas to prevent water erosion. When 
cuts or excavations exceed about 20 inches, there is a 
hazard of cutting into a bed of strongly cemented, frac- 
tured limestone. 

Potential for pasture production is medium. Improved 
grasses such as Kleingrass, weeping lovegrass, and 
Coastal bermudagrass are suited. 

Potential for most urban uses is medium. Depth to rock 
and low strength restrict some uses. Potential for most 
recreation uses is medium because of the clayey surface 
layer. Capability subclass IIIe; Clay Loam range site. 

6—Bolar-Aledo complex, 3 to 20 percent slopes. This 
is a complex of gently sloping to moderately steep soils 
on uplands, mainly in narrow bands along hillsides. Slopes 
are slightly convex and average about 12 percent. Areas 
are long and narrow and range from 50 to 300 feet wide; 
they range from 15 to several hundred acres. 

Bolar soils make up about 45 percent of the complex; 
Aledo soils, about 45 percent; and other closely associated 
soils, about 10 percent. These soils are so intricately 
mixed that separate mapping was not practical at the 
seale used. 

Bolar soils are on slightly convex benches and in the 
less sloping areas in the complex. They have a surface 
layer of friable, moderately alkaline, grayish brown stony 
clay loam about 13 inches thick. Limestone fragments, 3 
to 15 inches across, cover from 1 to 15 percent of the sur- 
face. The subsoil is firm, moderately alkaline, pale brown 
clay loam to a depth of 22 inches and firm, moderately al- 
kaline, yellow clay loam to a depth of 28 inches. 
Limestone fragments make up about 30 percent, by 
volume, of the lower part of the subsoil. The subsoil has 
an abrupt boundary and rests on a layer of hard, frac- 
tured limestone that is interbedded with clayey marl. 

Bolar soils are well drained. Runoff is rapid. Permea- 
bility is moderate, and available water capacity is low. 
The root zone is moderately deep. Natural fertility and 
organic matter content are moderate. 

Aledo soils are on convex knolls and ridges and in the 
more sloping areas in the complex. They have a surface 
layer of friable, moderately alkaline, dark grayish brown 
gravelly clay loam to a depth of 3 inches and friable, 
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moderately alkaline, grayish brown very gravelly clay 
loam to a depth of 10 inches. Limestone fragments, 3 to 
15 inches across, cover from 1 to 50 percent of the sur- 
face; limestone fragments make up about 65 percent of 
the volume of the surface layer. The surface layer has an 
abrupt boundary and rests on a bed of hard, coarsely 
fractured limestone. 

Aledo soils are well drained. Runoff is rapid. Permea- 
bility is moderate, and available water capacity is very 
low. The root zone is shallow. Natural fertility and or- 
ganic matter content are moderately low. 

Included with these soils in mapping are small areas of 
Venus soils on foot slopes. Also included on foot slopes 
are a few areas of soils that are similar to the Venus soils 
except that they are more clayey. These included soils 
make up less than 20 percent of any one mapped area. 

The soils in this complex are not suitable for cultivated 
crops. They are used mainly as rangeland (fig. 2). 

Potential for native range plants is medium. Rapid ru- 
noff, medium to very low available water capacity, and 
restricted rooting depth limits forage production to 
moderate yields during favorable years. The climax plant 
community is a mixture of tall and mid grasses, forbs, live 
oak, and Texas oak. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is low. 

Potential for most urban or recreational uses is low. 
Slope, corrosivity to uncoated steel, low strength, depth 
to bedrock, and the stony or gravelly surface layer are 
difficult to overcome. Capability subclass VIs; Bolar soil 
in Clay Loam range site; Aledo soil in Shallow range site. 

7—Bonti fine sandy loam, 2 to 5 percent slopes. This 
moderately deep, gently sloping soil is on erosional 
uplands, mainly along slightly convex ridges. Slopes are 
smooth and average less than 3 percent. Areas are irregu- 
larly shaped and range from 10 to 350 acres in size. 

This soil has a surface layer of very friable, brown, 
slightly acid fine sandy loam about 5 inches thick. The 
subsurface layer is very friable, pale brown, slightly acid 
fine sandy loam that extends to a depth of 8 inches. The 
subsoil is firm, yellowish red, strongly acid sandy clay 
that extends to a depth of 29 inches. It has an abrupt 
boundary and rests on strongly cemented sandstone. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is moderately slow, and available water capacity is low. 
Natural fertility and organic matter content are 
moderately low. 

Included with this soil in mapping are small areas of 
Exray soils, which are near the edges of ridgetops. Also 
included are small areas of Truce soils, which have a sub- 
stratum of shaly clay. Also included on foot slopes are a 
few areas of soils that are similar to Bonti soils except 
that they have a less clayey subsoil. These included soils 
make up less than 20 percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is medium. The 
climax plant community is a mixture of tall and mid 
grasses, forbs, and post oak trees. Management needs in- 


clude proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is high. 

Potential for wheat, oats, and grain sorghum is medium. 
Crop residue left on or near the soil surface helps 
prevent water erosion and conserve moisture. Contour 
farming and terraces are needed in most areas to prevent 
water erosion. When cuts or excavations exceed about 20 
inches, there is a hazard of cutting into a bed of strongly 
cemented sandstone. 

Potential for pasture production is medium. Improved 
grasses such as Kleingrass, weeping lovegrass, King 
Ranch bluestem, and Coastal bermudagrass are suited. 

Potential for most urban or recreational uses is medi- 
um. Depth to rock and low strength restrict some uses. 
Capability subclass IIe; Sandy Loam range site. 

8—Bonti-Exray complex, 5 to 25 percent slopes. This 
is a complex of sloping to steep soils on uplands, mainly in 
a mass of low hills with narrow tops or in narrow bands 
along hillsides. Slopes are convex and average about 8 
percent. Areas are irregularly shaped to elongated and 
range from 15 to several hundred acres. 

Bonti soils make up about 29 percent of the complex; 
Exray soils, about 27 percent; and other closely associated 
soils, about 44 percent. These soils are so intricately 
mixed that separate mapping was not practical at the 
seale used. 

Bonti soils are on ridgetops and in the less sloping 
areas in the complex. They have a surface layer of very 
friable, brown, neutral stony fine sandy loam about 4 
inches thick. The subsurface layer is very friable, light 
yellowish brown, neutral stony fine sandy loam that ex- 
tends to a depth of 10 inches. Sandstone fragments, 5 to 
20 inches across, cover about 5 percent of the surface. 
The subsoil is firm, medium acid sandy clay; it is red to a 
depth of 17 inches and reddish yellow to a depth of 24 
inches. The subsoil has an abrupt boundary and rests on a 
layer of strongly cemented sandstone. 

Bonti soils are well drained. Runoff is medium. Permea- 
bility is moderately slow, and available water capacity is 
low. The root zone is moderately deep. 

The Exray soils are on narrow ridgetops and in steeper 
areas that are closely associated with sandstone outcrops 
in the complex. They have a surface layer of friable, 
brown, slightly acid stony fine sandy loam about 3 inches 
thick. Sandstone fragments, 3 to 15 inches across, cover 
about 2 percent of the surface. The subsurface layer is 
friable, light yellowish brown, medium acid fine sandy 
loam that extends to a depth of 6 inches. The subsoil is 
firm, red, medium acid sandy clay that extends to a depth 
of 13 inches. The subsoil has an abrupt boundary and 
rests on a layer of strongly cemented, coarsely fractured 
sandstone. 

Exray soils are well drained. Runoff is rapid. Permea- 
bility is moderately slow, and available water capacity is 
very low. The root zone is shallow. Natural fertility and 
organic matter content are low. 

Included with these soils in mapping are areas of 
moderately steep Truce soils, which are on side slopes 
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that have a substratum of shale. These soils make up 
about 17 percent of the mapped acreage. Also included 
are small areas of soils that are similar to Exray soils ex- 
cept that they have a loamy subsoil. These soils make up 
about 24 percent of the mapped acreage. Also included 
are very small areas of soils that are similar to Bonti soils 
except that they have a loamy subsoil. 

The soils in this complex are not suitable for cultivated 
crops. They are used mainly as rangeland (fig. 3). 

Potential for native plants is medium. Rapid runoff, 
medium to very low available water capacity, and 
restricted rooting depth limit forage production to 
moderate yields during favorable years. The climax plant 
community is a mixture of tall and mid grasses, forbs, and 
post oak trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is medium. 

Potential for most urban or recreational uses is low. 
Slope, depth to bedrock, low strength, and the stony sur- 
face layer are difficult to overcome. Capability subclass 
VIs; Sandstone Hills range site. 

9—Bosque loam, occasionally flooded. This deep, 
nearly level soil is on flood plains along major streams. 
Slopes are smooth and range from 0 to 1 percent. Most 
areas of this soil are subject to flooding about once every 
3 to 10 years, but some areas are rarely flooded because 
they are protected by flood-prevention structures. Areas 
are long and narrow and range from 10 to several hun- 
dred acres. 

This soil has a surface layer of friable, calcareous, dark 
brown loam about 22 inches thick. The subsoil is friable, 
calcareous, brown loam to a depth of 44 inches and fria- 
ble, caleareous, pale brown loam to a depth of 65 inches or 
more. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is high. Natural 
fertility and organic matter content are high. The root 
zone is deep and easily penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Gowen soils. Also included are a few areas of soils that 
are similar to Bosque soils except that they are more 
clayey; these included clayey soils are next to clayey soils 
on uplands and make up less than 15 percent of any one 
mapped area. Areas of light colored, loamy soils are next 
to stream channels in some places. Included soils make up 
less than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops but is mainly 
used as rangeland and pastureland. Potential for native 
range plants is high. The climax plant community is a 
mixture of tall and mid grasses, forbs, and scattered 
shrubs and trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential for wheat, oats, forage sorghum, and grain 
sorghum is high. Crop residues left on or near the surface 
help conserve moisture and maintain tilth and productivi- 
ty. Pecans are well suited to this soil. 


Potential for pasture production is high. Pasture 
grasses such as johnsongrass, Coastal bermudagrass, and 
Kleingrass are well suited. 

This soil has low potential for most urban uses. Flood- 
ing is a severe limitation and is very difficult to over- 
come. Potential for most recreational uses is medium. 
Flooding restricts some camping uses. Capability subclass 
IIw; Loamy Bottomland range site. 

10—Bosque soils, frequently flooded. These deep, 
nearly level soils are on flood plains along small streams. 
Areas are long and narrow and are parallel to the stream 
channels. Slopes range from 0 to 1 percent. Most areas 
are subject to flooding once or twice a year. The surface 
layer is mainly loam, but is sandy loam or clay loam in 
some areas. Individual areas range from 10 to several 
hundred acres. 

The composition of this map unit is more variable than 
that of others in the county. Mapping has been controlled 
well enough, however, to be interpreted for the expected 
use of the soils involved. 

Bosque soils in this map unit typically have a surface 
layer of friable, calcareous, grayish brown loam about 19 
inches thick. The subsoil is friable, calcareous, dark gray- 
ish brown loam to a depth of 33 inches and friable, cal- 
careous, grayish brown loam to a depth of 48 inches or 
more. 

These soils are well drained. Runoff is slow. Permea- 
bility is moderate, and available water capacity is high. 
Natural fertility and organic matter content are high. The 
root zone is deep and easily penetrated by plant roots. 

Included with these soils in mapping are small areas of 
Gowen and Pulexas soils and areas of light colored, 
stratified, loamy soils next to stream channels in some 
places. Also included are a few areas of soils that are 
similar to Bosque soils except that they are more clayey 
throughout. Included soils make up less than 25 percent 
of any one mapped area. 

The soils in this map unit generally are not suitable for 
cultivated crops because of the hazard of flooding. These 
soils are subject to washing or scouring and to deposition 
of fresh alluvial sediments. They are used mainly as ran- 
geland, but a few areas have been planted to improved 
pasture grasses. 

Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and scattered trees. Management needs include 
proper stocking, controlled grazing, and brush manage- 
ment. Potential for wildlife habitat is medium. 

Potential for pasture production is high. Pasture 
grasses such as johnsongrass, Coastal bermudagrass, and 
Kleingrass are well suited. 

These soils have low potential for most urban uses. 
Flooding is a severe limitation and is very difficult to 
overcome. Potential for most recreational uses is medium. 
Flooding restricts some playground and camping uses. 
Capability subclass Vw; Loamy Bottomland range site. 

11—Branyon silty clay, 1 to 3 percent slopes. This 
deep, gently sloping soil is on uplands and terraces mainly 
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in valleys. Slopes are smooth, slightly concave to plane, 
and average less than 2 percent. Soil areas are broad to 
irregularly shaped and range from 10 to 750 acres. In 
undisturbed areas, the surface is characterized by weak 
gilgai microrelief, which consists of microknolls and 
microdepressions. The microknolls are 2 to 10 inches 
higher than the microdepressions. Evidence of gilgai 
microrelief is destroyed after a few years of cultivation. 

This soil has a surface layer of very firm, calcareous, 
very dark pray silty clay to a depth of 33 inches and very 
firm, calcareous, dark gray silty clay to a depth of 65 
inches or more. 

This soil is moderately well drained. Runoff is slow to 
medium. When dry, this soil has wide, deep cracks that 
extend to the surface. Water enters dry, cracked soil 
rapidly, but it enters wet soil very slowly and seals the 
cracks. Permeability is very slow. Available water capaci- 
ty is high. Natural fertility and organic matter content 
are high. 

Included with this soil in mapping are small areas of 
Sanger soils and a few very small areas of dark gray 
clayey soils that are about 40 inches thick over limestone. 
Also included are a few areas of soils that have slopes of 
less than 1 percent. These included soils make up less 
than 20 percent of any one mapped area. 

This soil is used mainly as cropland. Small grain and 
grain sorghum are the main cultivated crops. 

Potential for native range plants is high. The climax 
plant community is mainly a mixture of tall and mid 
grasses and forbs. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is medium. 

Potential for wheat, oats, grain sorghum, and cotton is 
high. Crop residue left on or near the surface helps con- 
serve moisture and maintain tilth and productivity. Con- 
tour farming and terracing are needed in most areas to 
prevent water erosion. Grassed waterways provide good 
outlets for terrace systems when excess water is a con- 
cern. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, Kleingrass, and 
weeping lovegrass are well suited. 

This soil has low potential for most urban or recrea- 
tional uses. Shrinking and swelling with changes in 
moisture, low strength, corrosivity to uncoated steel, and 
the clayey surface layer are the main limiting features. 
Capability subclass Ile; Blackland range site. 

12—-Chaney loamy fine sand, 2 to 5 percent slopes. 
This deep, gently sloping soil is on uplands. Slopes are 
slightly convex to slightly concave and average less than 
3 percent. Areas are irregularly shaped to broad and 
range from 10 to 900 acres. 

This soil has a surface layer of loose, pale brown, 
slightly acid loamy fine sand about 6 inches thick. The 
subsurface layer is loose, very pale brown, slightly acid 
loamy fine sand that extends to a depth of 10 inches. The 
subsoil is firm, medium acid, sandy clay; it is reddish yel- 
low to a depth of 23 inches and mottled reddish yellow 


and light gray to a depth of 47 inches. The underlying 
material is very firm, reddish yellow and light gray, mas- 
sive clay. 

This soil is moderately well drained. Runoff is slow to 
medium. Permeability is slow. Available water capacity is 
medium. 

Included with this soil in mapping are small areas of 
Selden and Windthorst soils. Also included are a few 
areas of gullied soils and a few areas of soils that have 
slopes of less than 2 percent. These included soils make 
up less than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops but is used 
mainly as pastureland. Potential for pasture production is 
high. Improved grasses such as Coastal bermudagrass, 
weeping lovegrass, and Kleingrass are well suited to this 
soil. 

Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and oak trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential for peanuts is high, and potential for grain 
sorghum is medium. Crop residue left on or near the sur- 
face helps conserve moisture, control soil blowing, and 
maintain tilth. Contour farming and terracing are needed 
in most areas to prevent water erosion. Peaches, apples, 
and melons are also well suited (fig. 4). 

Potential for most urban or recreational uses is medi- 
um. Shrinking and swelling with changes in moisture, low 
strength, slow permeability, and the sandy surface layer 
are the main limitations, but they can be overcome by 
good design and careful installation procedures. Capabili- 
ty subclass IITe; Loamy Sand range site. 

13—Cona association, hilly. This is an association of 
sloping to moderately steep soils on uplands. The soils are 
on a mass of low hills with narrow tops or in narrow 
bands along hillsides. Slopes range from 5 to 25 percent, 
but average about 8 percent. Areas are irregularly shaped 
to elongated and range from 20 to several hundred acres 
in size. 

Cona soils make up about 72 percent of the association, 
shallow soils make up about 16 percent, and closely as- 
sociated soils that have a subsoil of loam make up the 
remaining 12 percent. The composition of this association 
is more variable than that of other map units in the sur- 
vey area. Mapping has been controlled well enough, how- 
ever, for the anticipated use of the areas involved. 

Cona soils in this association have a surface layer of 
very friable, brown, neutral stony fine sandy loam about 4 
inches thick. The subsurface layer is very friable, very 
pale brown, neutral stony fine sandy loam that extends to 
a depth of 8 inches. Conglomerate sandstone fragments, 3 
to 20 inches across, cover about 15 percent of the surface. 
The subsoil is very firm, strongly acid, red sandy clay to a 
depth of 17 inches; is very firm, strongly acid, mottled 
red and reddish yellow clay to a depth of 27 inches; and 
very firm, strongly acid, pale yellow clay that has mottles 
of red, reddish yellow, and gray and that extends to a 
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depth of 33 inches. The underlying material is very firm, 
strongly acid, gray shaly clay that has red and strong 
brown mottles and that extends to a depth of 45 inches or 
more. 

Cona soils are well drained. Runoff is rapid. Permeabili- 
ty is slow, and available water capacity is medium. The 
hazard of water erosion is moderate. 

Included with these soils in mapping are small areas of 
Truce, Windthorst, and Bonti soils on the lower parts of 
slopes. A soil that is similar to Exray soils is on ridgetops 
in some places and makes up as much as i0 percent of 
some mapped areas. Also included in some places are 
small areas of soils that have steep slopes and boulder 
sized fragments of sandstone. Also included on foot slopes 
are a few areas of soils that are similar to Duffau soils. 
These included soils make up about 20 to 40 percent of 
most mapped areas. 

The soils in this association are not suitable for cul- 
tivated crops mainly because of the stony surface, slope, 
and susceptibility to water erosion. They are used mainly 
as rangeland. 

Potential for native plants is medium. The climax plant 
community is a mixture of tall and mid grasses and few 
to many post oak, blackjack oak, and elm trees. Manage- 
ment needs include proper stocking, controlled grazing, 
and brush management. Potential for wildlife habitat is 
medium. 

Potential for most urban or recreational uses is low. 
Slope, shrinking and swelling with changes in moisture, 
low strength, and the stony surface layer are the most 
limiting features. Capability subclass VIs; Sandstone Hills 
range site. 

14—Duffau loamy fine sand, 1 to 5 percent slopes. 
This deep, gently sloping soil is on uplands. Slopes are 
smooth and average about 2 percent. Areas are broad to 
irregularly shaped and range from 10 to several hundred 
acres. 

This soil has a surface layer of very friable, brown, 
slightly acid, loamy fine sand about 8 inches thick. The 
subsurface layer is very friable, pale brown, slightly acid 
loamy fine sand that extends to a depth of 11 inches. The 
subsoil is friable, yellowish red, slightly acid sandy clay 
loam to a depth of 48 inches and friable, reddish yellow, 
slightly acid sandy clay loam to a depth of 70 inches or 
more. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
root zone is deep and easily penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Selden and Windthorst soils. Also included are duned or 
mounded areas of soils that have a sandy surface layer 
thicker than 20 inches. In a few areas soils have slopes of 
as much as 6 percent. These included soils make up less 
than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops but is used 
mainly as rangeland. Potential for native range plants is 
high. The climax plant community is a mixture of tall and 
mid grasses, forbs, and oak trees. Management needs in- 


clude proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is high. 

Potential is high for peanuts and medium for grain 
sorghum. Crop residue left on or near the surface helps 
conserve moisture, control soil blowing, and maintain tilth. 
Contour farming and terracing are needed in most areas 
to prevent water erosion. Peaches, apples, and melons are 
also well suited. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, weeping lovegrass, 
and Kleingrass are well suited to this soil. 

Potential for most urban or recreational uses is medi- 
um. Low strength and the sandy surface are the main 
limitations. Capability subclass IIle; Loamy Sand range 
site. 

15—Duffau fine sandy loam, 2 to 5 percent slopes. 
This deep, gently sloping soil is on uplands. Slopes are 
smooth and average about 3 percent. Areas are broad to 
irregularly shaped and range from 10 to several hundred 
acres. 

This soil has a surface layer of friable, brown, mildly al- 
kaline fine sandy loam about 5 inches thick. The: subsur- 
face layer is very friable, light brown, neutral fine sandy 
loam that extends to a depth of 12 inches. The subsoil is 
friable, yellowish red, slightly acid sandy clay loam to a 
depth of 26 inches; friable, reddish yellow, medium acid 
sandy clay loam to a depth of 45 inches; and friable, 
slightly acid, red sandy clay loam to a depth of 70 inches 
or more. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is high. Natural 
fertility and organic matter content are moderately low. 
The soil has good tilth and can be worked throughout a 
wide range of moisture conditions. The root zone is deep 
and easily penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Windthorst and Selden soils. Also included are a few 
areas of gullied soils, a few areas of soils that have slopes 
of less than 2 percent, and a few small areas of soils that 
have a surface layer of loamy fine sand. These included 
soils make up less than 15 percent of any one mapped 
area. 

This soil is suitable for cultivated crops but is used 
mainly as rangeland and pastureland. Potential for native 
range plants is high. The climax plant community is a 
mixture of tall and mid grasses, forbs, and oak trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, Kleingrass, and 
weeping lovegrass are well suited (fig. 5). 

Potential is high for peanuts and medium for grain 
sorghum and small grains. Crop residue left on or near 
the surface helps conserve moisture, control soil blowing, 
and maintain tilth. Terracing and contour farming help 
control water erosion. Peaches, apples, and melons are 
well suited. 
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Potential for most urban uses is medium. Low strength 
is the main limitation, but this can be overcome by good 
design and careful installation procedures. Potential for 
most recreational uses is high, but slope restricts some 
playground uses. Capability subclass IIle; Sandy Loam 
range site. 

16—Duffau fine sandy loam, 5 to 8 percent slopes. 
This deep, sloping soil is on uplands. Slopes are smooth 
and average about 6 percent. Areas are irregularly 
shaped to long and narrow and range from 10 to several 
hundred acres. 

This soil has a surface layer of friable, brown, slightly 
acid fine sandy loam about 10 inches thick. The subsoil is 
friable, yellowish red, medium acid sandy clay loam to a 
depth of 38 inches; friable, reddish yellow, medium acid 
sandy clay loam to a depth of 48 inches; and friable, red- 
dish yellow, medium acid loam to a depth of 70 inches or 
more. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is moderate, and available water capacity is high. 
Natural fertility and organic matter content are 
moderately low. The root zone is deep and _ easily 
penetrated by plant roots. The hazard of water erosion is 

igh 


Included with this soil in mapping are small areas of 
Windthorst soils on the upper parts of slopes. Also in- 
cluded are small areas of soils that are similar to Duffau 
soils, but are underlain by very soft sandstone at a depth 
of about 40 inches; these soils are on convex ridgetops. 
Also included are a few areas of gullied soils and small 
areas of soils that have a surface layer of loamy fine 
sand. These included soils make up less than 20 percent of 
any one mapped area. 

These soils can be cultivated, but are used mainly as 
rangeland. Potential for native plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and oak trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential for peanuts, grain sorghum, and small grain is 
medium. Terracing and contour farming help control 
water erosion. Crop residue left on or near the surface 
help conserve moisture and maintain tilth and productivi- 
ty. 

Potential for pasture production is high. Improved 
grasses such as weeping lovegrass, Coastal bermudagrass, 
and Kleingrass are well suited to this soil. 

This soil has medium potential for most urban uses. 
Low strength is the main limitation. Potential for most 
recreational uses is high. Slope restricts some playground 
uses. Capability subclass [Ve; Sandy Loam range site. 

17—Duffau and Windthorst soils, gullied. This is an 
undifferentiated group of gently sloping to sloping, very 
severely eroded soils on uplands. Slopes are slightly con- 
cave and range from 2 to 8 percent. These areas consist 
of a system of interconnecting gullies flanking narrow 
ridges of Duffau and Windthorst soils. Gullies 2 to 30 feet 
deep and 4 to 200 feet wide commonly dissect these areas 


at intervals of 10 to 100 feet. Soil areas are irregularly 
shaped and range from 8 to 70 acres (fig. 6). 

Duffau soils make up about 35 percent of this map unit; 
Windthorst soils, about 22 percent; and gullied areas, 
about 48 percent. The composition of this map unit is 
more variable than that of others in the county. Mapping 
has been controlled well enough, however, for the ex- 
pected use of the soils involved. 

Duffau soils are on the lower parts of slopes between 
gullies. They have a surface layer of friable, brown, 
slightly acid fine sandy loam about 3 inches thick. The 
subsurface layer is friable, pink, slightly acid fine sandy 
loam that extends to a depth of 6 inches. The subsoil is 
friable, slightly acid, yellowish red sandy clay loam to a 
depth of 22 inches and friable, reddish yellow over light 
red and very pale brown, slightly acid loam to a depth of 
62 inches. The underlying material is friable, light brown 
soft sandstone or pack sand. 

Duffau soils are well drained. Runoff is medium. 
Permeability is moderate, and available water capacity is 
high. The hazard of erosion is high. 

Windthorst soils in this map unit are on the upper 
parts of slopes on ridges between the gullies. They have a 
surface layer of friable, brown, slightly acid fine sandy 
loam about 4 inches thick. The subsoil, to a depth of 48 
inches, is firm, red, medium acid sandy clay that has light 
brown mottles in the lower part. The underlying material 
is massive, reddish yellow fine sandy loam. 

Windthorst soils are well drained. Runoff is rapid. 
Permeability is moderately slow, and available water 
capacity is medium. The hazard of water erosion is high. 

The soils in this map unit are not suitable for cultivated 
crops. They are used mainly for wildlife habitat or as ran- 
geland. Shaping, sodding, or seeding is expensive and 
requires good management and careful maintenance to be 
successful. Capability subclass VIIe; Sandy Loam range 
site. 

18—Eufaula-Patilo complex, 1 to 8 percent slopes. 
This is a complex of gently sloping to undulating soils on 
uplands. Slopes are mainly convex and average about 4 
percent. Areas are smooth to dunelike and range from 10 
to about 420 acres. 

Eufaula soils make up about 55 percent of the complex; 
Patilo soils, about 31 percent; and other closely associated 
soils, about 14 percent. These soils are so intricately 
mixed that separate mapping was not practical at the 
scale used. 

Eufaula soils are in convex areas. They have a surface 
layer of loose, pale brown, slightly acid fine sand about 4 
inches thick. The subsurface layer is loose, pink, neutral 
fine sand that extends to a depth of 60 inches. Below that 
is a transitional layer of loose, pink, neutral fine sand that 
has thin layers of yellowish red fine sandy loam and that 
extends to a depth of 80 inches or more. 

Eufaula soils are somewhat excessively drained. Runoff 
is very slow. Permeability is rapid, and available water 
capacity is low. The root zone is deep and easily 
penetrated by plant roots. 
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Patilo soils are in slightly concave areas and on foot 
slopes. They have a surface layer of loose, grayish brown, 
slightly acid fine sand about 4 inches thick. The subsur- 
face layer is loose, pink, slightly acid fine sand that ex- 
tends to a depth of 45 inches. The subsoil is firm, strongly 
acid sandy clay loam that is mottled in shades of light 
gray, reddish yellow, and red and that extends to a depth 
of 65 inches or more. 

Patilo soils are moderately well drained. Runoff is slow. 
Permeability is moderately slow, and available water 
capacity is low. The root zone is deep and easily 
penetrated by plant roots. The hazard of soil blowing is 


Included with these soils in mapping are small areas of 
soils that are similar to Eufaula soils except that they do 
not have yellowish red lamellae. Also included are soils 
that are similar to Patilo soils except that they are better 
drained and do not have gray mottles in the subsoil. Also 
included on foot slopes are a few areas of soils that have 
a sandy surface layer less than 40 inches thick. These in- 
cluded soils make up from 7 to 28 percent of any one 
mapped area. 

The soils in this complex can be cultivated, but are used 
mainly as rangeland. Potential for native range plants is 
medium. The climax plant community is a mixture of tall 
and mid grasses, forbs, and oak trees. Management needs 
include proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is medium. 

Potential for peanuts is medium. Crop residue left on 
or near the surface helps conserve moisture, control soil 
blowing, and maintain tilth. 

Potential for pasture production is medium. Improved 
grasses such as weeping lovegrass and Coastal bermu- 
dagrass are suited to the soils in this complex. 

This complex has medium potential for most urban 
uses. Slope, wetness, and the loose, sandy surface layer 
are the main limitations, but they can be overcome by 
good design and careful installation procedures. Potential 
for most recreational uses is low because of the sandy 
surface layer and slopes. Capability subclass IVs; Deep 
Sand range site. 

19—Gaddy soils, frequently flooded. This is an undif- 
ferentiated group of deep, nearly level soils on low flood 
plains along the Red River. Areas are long and narrow 
and are parallel to and 2 to 10 feet above the river chan- 
nel. Slopes range from 0 to 1 percent. Most areas are 
flooded about once or twice a year to once every 2 years. 
The surface layer is mainly loamy fine sand, but is fine 
sandy loam or clay loam in some areas. Individual areas 
range from 15 tc 400 acres. 

The composition of this map unit is more variable than 
that of others in the county. Mapping has been controlled 
well enough, however, for the expected use of the soils in- 
volved. 

Gaddy soils in this map unit typically have a surface 
layer of very friable, calcareous, light reddish brown 
loamy fine sand about 4 inches thick. The underlying 
material is very friable, caleareous, pink loamy fine sand 


that contains thin strata of fine sandy loam to a depth of 
16 inches and loose, calcareous, pink fine sand that con- 
tains thin strata of fine sandy loam to a depth of 45 
inches or more. 

These soils are somewhat excessively drained. Runoff 
is slow. Permeability is moderately rapid, and available 
water capacity is low. The root zone is deep and easily 
penetrated by plant roots. 

Included with these soils in mapping are small areas of 
Yahola soils. Also included are small areas of Miller soils 
in old sloughs or low areas where water stands for longer 
periods. A few small, oval sand dunes that average about 
4 feet high and about 200 feet long are in some areas. 
Narrow areas between different levels of the flood plains 
have slopes of more than 1 percent. These included soils 
make up less than 20 percent of any one mapped area. 

The soils in this map unit generally are unsuitable for 
cultivated crops because of the hazard of flooding. They 
are used mainly as rangeland, but a few areas have been 
planted to improved pasture grasses. 

Potential for native range plants is medium. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and scattered shrubs and trees. Management needs 
include proper stocking, controlled grazing, and brush 
management. Potential for wildife habitat is medium. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. 

These soils have low potential for most urban or 
recreational uses. Flooding is a severe limitation and is 
very difficult. to overcome. Capability subclass Vw; Sandy 
Bottomland range site. 

20—Gowen loam, occasionally flooded. This deep, 
nearly level soil is on flood plains along major streams. 
Slopes are smooth and range from 0 to 1 percent. Most 
areas of this soil are subject to flooding about once every 
3 to 10 years, but some areas are rarely flooded because 
they are protected by flood-prevention structures. Areas 
are long and narrow and range from 10 to several hun- 
dred acres. 

This soil has a surface layer of friable, dark grayish 
brown, neutral loam about 28 inches thick. The underlying 
material, extending to a depth of 52 inches or more, is fri- 
able, brown, neutral clay loam. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is high. Natural 
fertility and organic matter content are high. The root 
zone is deep and easily penetrated by plant roots. 

Included with this soil in mapping are a few areas of 
soils that are similar to Gowen soils except that they have 
a surface layer of light colored sandy loam and stratified 
lower layers. In the bottoms of the drainageways, some 
profiles have higher clay content than described as typical 
of the Gowen series. These included soils make up less 
than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops, but is mainly 
used as rangeland. Potential for native range plants is 
high. The climax plant community is a mixture of tall and 
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mid grasses, forbs, and scattered shrubs and oak trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential for oats, wheat, forage sorghum, and grain 
sorghum is high. Crop residue left on or near the surface 
helps conserve moisture and maintain tilth and produc- 
tivity. Pecans are well suited to the soil. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. 

This soil has low potential for most urban uses. Flood- 
ing is a severe limitation and is very difficult to over- 
come. Potential for most recreational uses is medium. 
Flooding restricts some camping uses. Capability subclass 
Ilw; Loamy Bottomland range site. 

21—Gowen soils, frequently flooded. These deep, 
nearly level soils are on flood plains along small streams 
where channels have become filled with sand and debris. 
Areas are long and narrow. Slopes range from 0 to 1 per- 
cent. Most areas are subject to flooding once or twice a 
year. The surface layer is mainly loam, but is sandy loam 
or clay loam in some areas. Individual areas range from 
10 to several hundred acres. 

The composition of this map unit is more variable than 
that of others in the county. Mapping has been controlled 
well enough, however, for the expected use of the soils in- 
volved. 

Gowen soils in this map unit typically have a surface 
layer of friable, brown, neutral, weakly stratified loam 
about 13 inches thick. The underlying material is friable, 
brown, mildly alkaline clay loam to a depth of 41 inches 
and friable, brown, moderately alkaline clay loam to a 
depth of 60 inches or more. 

These soils are well drained. Runoff is slow. Permea- 
bility is moderate, and available water capacity is high. 
Natural fertility and organic matter content are high. The 
root zone is deep and easily penetrated by plant roots. 

Included with these soils in mapping are a few areas of 
Pulexas and Bosque soils. Also included near stream 
channels are a few areas of soils that are similar to 
Gowen soils except that they have a surface layer of light 
colored sandy loam and lower layers of stratified materi- 
al. In the bottoms of drainageways, some included soils 
have higher clay content than that described as typical of 
the series. These included soils make up less than 30 per- 
cent of any one mapped area. 

The soils in this map unit generally are not suitable for 
cultivated crops because of the hazard of flooding. These 
soils are subject to washing or scouring and to deposition 
of fresh alluvial sediments. They are used mainly as ran- 
geland, but a few areas have been planted to improved 
pasture grasses. 

Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, scattered shrubs, and oak trees. Management needs 
include proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is medium. 


Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. 

These soils have low potential for urban uses. Flooding 
is a severe limitation and is very difficult to overcome. 
Potential for most recreational uses is medium. Flooding 
restricts some playground and camping uses. Capability 
subclass Vw; Loamy Bottomland range site. 

22—Hensley loam, 1 to 5 percent slopes. This shallow, 
gently sloping soil is on uplands, mainly along slightly 
convex limestone ridges. Slopes are smooth and average 
about 2 percent. Areas are irregularly shaped and range 
from 10 to 150 acres. 

This soil has a surface layer of friable, brown, mildly al- 
kaline loam about 4 inches thick. The subsoil is very firm, 
dark reddish brown, mildly alkaline clay that extends to a 
depth of 16 inches. It has an abrupt boundary and rests 
on a thick layer of strongly cemented, fractured 
limestone. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is slow, and available water capacity is very low. The 
root zone is shallow. 

Included with this soil in mapping are small areas of 
Lindy soils and very small areas of Aledo soils. These in- 
cluded soils make up less than 15 percent of any one 
mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is medium mainly 
because of the restricted root zone. The climax plant com- 
munity is a mixture of tall, mid, and short grasses, a few 
shrubs, and a few motts of live oak trees. Management 
needs include proper stocking and controlled grazing. 
Potential for wildlife habitat is medium. 

Potential for small grains and grain sorghum is low. 
Crop residue left on the surface helps prevent water ero- 
sion, conserve moisture, and improve soil tilth and water 
intake, 

Potential for pasture production is medium. Improved 
grasses such as Kleingrass, Coastal bermudagrass, weep- 
ing lovegrass, and King Ranch bluestem are suited. 

Potential for most urban uses is low. Depth to bedrock 
is difficult to overcome. Capability subclass [Ve; Redland 
range site. 

23—Lindy clay loam, 1 to 3 percent slopes. This 
moderately deep, gently sloping soil is on uplands, mainly 
along slightly convex ridges. Areas are irregularly shaped 
and range from 10 to 180 acres. 

This soil has a surface layer of friable, dark grayish 
brown, slightly alkaline clay loam about 6 inches thick. 
The subsoil is very firm, reddish brown, moderately al- 
kaline clay that extends to a depth of 31 inches. It has an 
abrupt boundary and rests on a thick layer of strongly ce- 
mented, coarsely fractured limestone. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is slow, and available water capacity is low. The root 
zone is moderately deep. 

Included with this soil in mapping are small areas of 
Hensley soils. Also included are a few areas of soils that 
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are similar to Lindy soils except that they have a dark 
brown subsoil; this soil is in concave areas. These included 
soils make up less than 25 percent of any one mapped 
area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and a few shrubs and live oak trees. Management 
needs include proper stocking, controlled grazing, and 
brush management. Potential for wildlife habitat is high. 

Potential for oats and grain sorghum is high. Crop 
residue left on or near the surface helps prevent water 
erosion, conserve moisture, and improve soil tilth and 
water intake. Contour farming and terraces are needed in 
most areas to prevent water erosion. When cuts or ex- 
cavations exceed 20 inches, there is a hazard of cutting 
into a bed of strongly cemented limestone. 

Potential for pasture production is medium. Improved 
grasses such as Kleingrass, Coastal bermudagrass, weep- 
ing lovegrass, and King Ranch bluestem are well suited. 

Potential for most urban or recreational uses is medi- 
um. Depth to rock, low strength, and shrinking and 
swelling with changes in moisture restrict some uses. 
Capability subclass [Ile; Deep Redland range site. 

24—Miller clay, occasionally flooded. This deep, 
nearly level soil is on flood plains, mainly along the Red 
River. Slopes are smooth to weakly concave and range 
from 0 to 1 percent. Most areas are subject to flooding 
about once every 2 to 5 years. Areas are long and narrow 
and range from 10 to 230 acres. 

This soil has a surface layer of firm, calcareous, reddish 
brown clay about 17 inches thick. The subsoil is very firm, 
caleareous, reddish brown clay to a depth of 39 inches and 
firm, calcareous, red silty clay loam to a depth of 50 
inches. The substratum, extending to a depth of 60 inches 
or more, is very friable, calcareous, reddish yellow fine 
sandy loam. 

This soil is moderately well drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. Natural fertility and organic matter content are 
medium. 

Included with this soil in mapping are a few areas of 
soils that are similar to Miller soils except that they have 
a light colored, elayey surface layer. Also included are 
similar soils that have a clayey solum 20 to 35 inches 
thick over a fine sandy loam substratum. These included 
soils are in slightly convex areas and make up less than 30 
percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is medium. The 
climax plant community is a mixture of tall and mid 
grasses, forbs, and scattered shrubs and trees. Manage- 
ment needs include proper stocking, controlled grazing, 
and brush management. Potential for wildlife habitat is 
medium. 

Potential for wheat, oats, grain sorghum, and alfalfa is 
high. This soil is difficult to till; tillage needs to be timely 
and kept to a minimum. Crop residue left on or near the 


surface helps conserve moisture and maintain tilth and 
productivity. Native pecans grow in most areas; pecan 
orchards have been developed in some places. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. 

This soil has low potential for most urban or recrea- 
tional uses. Flooding is a severe limitation and is very dif- 
ficult to overcome. Capability subclass IIIw; Clayey Bot- 
tomland range site. 

25—Miller soils, frequently flooded. These deep, 
nearly level soils are on flood plains, mainly along the 
Red River. Slopes are weakly concave to smooth and 
range from 0 to 1 percent. Most areas are subject to 
flooding once or twice a year. The surface layer is mainly 
clay, but is clay loam or silty clay in some areas. In- 
dividual areas range from 10 to several hundred acres. 

The composition of this map unit is more variable than 
that of others in the county. Mapping has been controlled 
well enough, however, for the expected use of the soils in- 
volved. 

Miller soils in this map unit have a surface layer of 
very firm, caleareous, reddish brown clay to a depth of 5 
inches; firm, calcareous, reddish brown silty clay loam to 
a depth of 9 inches; and very firm, calcareous, reddish 
brown clay to a depth of 18 inches. The subsoil is very 
firm, calcareous, reddish brown clay to a depth of 35 
inches and firm, calcareous, yellowish red silty clay to a 
depth of 47 inches. The substratum, extending to a depth 
of 55 inches or more, is very friable, calcareous, reddish 
yellow fine sandy loam. 

This unit is moderately well drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. Natural fertility and organie matter content are 
medium. 

Included with this unit in mapping are a few areas of 
soils that are similar to Miller soils except that they have 
a light colored, clayey surface layer. Also included are 
similar soils that have a clayey surface layer 20 to 35 
inches thick over a substratum of fine sandy loam. These 
included soils are in slightly convex areas and make up 
about 30 percent of any one mapped area. 

The soils in this map unit generally are not suitable for 
cultivated crops because of the hazard of flooding. They 
are used mainly as rangeland, but a few areas have been 
planted to improved pasture grasses. 

Potential for native range plants is medium. The-climax 
plant community is a mixture of tall and mid grasses, 
forbs, and scattered shrubs and trees. Management needs 
include proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is low. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. Native pecans grow in most areas; pecan 
orchards have been developed in some places. 

These soils. have low potential for most urban or 
recreational uses. Flooding is a severe limitation and is 
very difficult to overcome. Capability subclass Vw; 
Clayey Bottomland range site. 
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26—Pulexas fine sandy loam, occasionally flooded. 
This deep, nearly level soil is on flood plains along small 
streams. Slopes are smooth and range from 0 to 1 per- 
cent. Most areas of this soil are subject to flooding about 
once every 8 to 10 years, but some areas are rarely 
flooded because they are protected by flood-prevention 
structures. Areas are long and narrow and range from 10 
to several hundred acres in size. 

This soil has a surface layer of very friable, pale brown, 
neutral fine sandy loam about 7 inches thick. The underly- 
ing material is very friable, brown, neutral fine sandy 
loam to a depth of 18 inches; friable, yellowish brown, 
neutral fine sandy loam to a depth of 42 inches; and fria- 
ble, brown, mildly alkaline fine sandy loam below that. 

This soil is well drained. Runoff is slow. Permeability is 
moderately rapid, and available water capacity is medium. 
The root zone is deep and easily penetrated by plant 
roots. 

Included with this soil in mapping are a few areas of 
Gowen soils. Also included are a few areas of soils that 
are similar to Pulexas soils except that they are more 
clayey. These included soils make up less than 20 percent 
of any one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland. Potential for native range plants is 
high. The climax plant community is a mixture of tall and 
mid grasses, forbs, and scattered shrubs and _ trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential for small grains and sorghum is high. Crop 
residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. Pecans are 
well suited to this soil. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. 

This soil has low potential for most urban uses. Flood- 
ing is a severe limitation and is very difficult to over- 
come. Potential for most recreational uses is medium. 
Flooding restricts some camping uses. Capability subclass 
IIw; Loamy Bottomland range site. 

27—Pulexas soils, frequently flooded. These deep, 
nearly level soils are on flood plains along small streams 
where channels have become filled with sand and debris. 
Areas are long and narrow. Slopes range from 0 to 1 per- 
cent. Most areas are subject to flooding once or twice a 
year. The surface layer is mainly fine sandy loam, but is 
sandy loam, loam, or clay loam in some areas. Individual 
areas range from 10 to several hundred acres. 

The composition of this map unit is more variable than 
that of others in the county. Mapping has been controlled 
well enough, however, for the expected use of the soils in- 
volved. 

Pulexas soils in this map unit typically have a surface 
layer of friable, brown, neutral fine sandy loam about 5 
inches thick. The underlying material is very friable, light 
yellowish brown, mildly alkaline, stratified fine sandy 


loam to a depth of 30 inches; friable, brown, moderately 
alkaline fine sandy loam to a depth of 42 inches; and fria- 
ble, brown, moderately alkaline loam to a depth of 60 
inches. 

This unit is well drained. Runoff is slow. Permeability 
is moderately rapid, and available water capacity is medi- 
um. The root zone is deep and easily penetrated by plant 
roots. 

Included with this unit in mapping are a few areas of 
Gowen soils. Also included are a few areas of soils that 
are similar to Pulexas soils except that they are more 
clayey. These included soils make up less than 20 percent 
of any one mapped area. 

The soils in this map unit generally are not suitable for 
cultivated crops because of the hazard of flooding. These 
soils are subject to washing or scouring and to deposition 
of fresh alluvial sediments. They are used mainly as ran- 
geland, but a few areas have been planted to improved 
pasture grasses. 

Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and scattered shrubs and trees. Management needs 
include proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is medium. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass and Kleingrass are 
well suited. Pecans are also well suited. 

These soils have low potential for urban uses. Flooding 
is a severe limitation and is very difficult to overcome. 
Potential for most recreational uses is medium. Flooding 
restricts some playground and camping uses. Capability 
subclass Vw; Loamy Bottomland range site. 

28—Renfrow loam, 1 to 4 percent slopes. This deep, 
gently sloping soil is on uplands. Slopes are smooth and 
average about 2 percent. Areas are irregularly shaped 
and range from 10 to several hundred acres. 

This soil has a surface layer of friable, slightly acid, 
dark brown loam about 11 inches thick. The subsoil to a 
depth of 65 inches is very firm, reddish brown clay that is 
mildly alkaline in the upper 20 inches and calcareous 
below. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is very slow, and available water capacity is high. 
Natural fertility and organic matter content are 
moderate. 

Included with this soil in mapping are small areas of 
Waurika and Anocon soils. Also included are a few very 
small areas of Vernon soils on clayey ridges. These in- 
cluded soils make up less than 20 percent of any one 
mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland. Potential for native range plants is 
medium. The climax plant community is a mixture of mid 
grasses such as sideoats grama, blue grama, meadow 
dropseed, and silver bluestem, and there are also small 
areas of short and tall grasses. Management needs include 
proper stocking, controlled grazing, and brush manage- 
ment. Potential for wildlife habitat is medium. 
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Potential for wheat and grain sorghum is medium. Ter- 
racing and contour farming help control water erosion. 
Crop residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is medium. Improved 
grasses such as King Ranch bluestem, Coastal bermu- 
dagrass, weeping lovegrass, and Kleingrass are suited to 
this soil. 

This soil has low potential for most urban or recrea- 
tional uses. Shrinking and swelling with changes in 
moisture, low strength, and very slow permeability are 
the main limitations. Capability subclass IIle; Claypan 
Prairie range site. 

29—Sanger silty clay, 3 to 5 percent slopes. This deep, 
gently sloping soil is on uplands, mainly in bands along 
hillsides. Slopes are slightly convex and average about 4 
percent. Areas are elongated to oblong and range from 10 
to 320 acres. In undisturbed areas, the surface is charac- 
terized by weak gilgai microrehef, which consists of 
microknolls and microdepressions. The microknolls are 3 
to 10 mches higher than the microdepressions. Evidence 
of gilgai microrelief is destroyed after a few years of cul- 
tivation. 

The soil has a surface layer of very firm, calcareous, 
dark gray silty clay about 8 inches thick. Between depths 
of 8 and 60 inches, the soil is very firm, calcareous, silty 
clay; it is d-.rk grayish brown to a depth of 46 inches and 
grayish k.own to a depth of 60 inches or more. 

This soil is well drained. Runoff is medium. When dry, 
this “oil has wide, deep cracks that extend to the surface. 
W’.er enters dry, cracked soil rapidly, but it enters wet 
ruil very slowly and seals the cracks. Permeability is very 
slow. Available water capacity is high. Natural fertility 
and organic matter content are moderately high. 

Included with this soil in mapping are areas of Branyon 
soils and very small areas of Bolar soils. Also included are 
a few areas of soils that have slopes of less than 3 per- 
cent or more than 5 percent. These included soils make up 
less than 20 percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land and native meadows (fig. 7). The climax plant com- 
munity is a mixture of tall and mid grasses and forbs. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is medium. 

Potential for grain sorghum and oats is high. Terracing 
and contour farming help control water erosion. Crop 
residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is high. Improved 
grasses such as Kleingrass, Coastal bermudagrass, and 
weeping lovegrass are well suited to this soil. 

This soil has low potential for most urban or recrea- 
tional uses. Shrinking and swelling with changes in 
moisture, low strength, corrosivity to uncoated steel, and 
the clayey surface are the main limiting features. Capa- 
bility subclass IIe; Blackland range site. 


30—Sanger stony clay, 5 to 12 percent slopes. This 
deep, sloping to strongly sloping soil is on uplands in 
bands along hillsides. Slopes are slightly convex and 
average about 6 percent. Areas are long and narrow to 
oblong and range from 10 to 300 acres. In undisturbed 
areas the surface is characterized by weak gilgai microre- 
lief, which consists of microknolls and microdepressions. 
The microknolls are 3 to 10 inches higher than the 
microdepressions and extend up and down the slope. 

This soil has a surface layer of very firm, calcareous, 
dark gray stony clay about 9 inches thick. Limestone 
fragments, 20 to 40 inches across, cover about 1 percent 
of the surface; most of these fragments are partially bu- 
ried and standing on edge. The next layer is very firm, 
calcareous, dark grayish brown silty clay to a depth of 14 
inches and very firm, calcareous, grayish brown silty clay 
that contains a few slickensides and that extends to a 
depth of 43 inches. The underlying material is massive, 
gray and light yellowish brown shaly clay. 

This soil is well drained. Runoff is medium. Water en- 
ters the dry, cracked soil rapidly, but it enters wet soil 
very slowly and seals the cracks. Permeability is very 
slow. Available water capacity is high. 

Included with this soil in mapping are small areas of 
Bolar soils on ridgetops and very small areas of Aledo 
soils on ridgetops. Also included are a few areas of soils 
that have slopes of less than 5 percent and a few small 
areas of soils that do not have stones. These ineluded soils 
make up less than 20 percent of any one mapped area. 

This soil is not suitable for cultivated crops. It is used 
mainly as rangeland. 

Potential for native range plants is high. The climax 
community is a mixture of tall and mid grasses and forbs. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is medium. 

This soil has low potential for most urban or recrea- 
tional uses. Shrinking and swelling upon wetting and dry- 
ing, low strength, large stones, and very slow permeabili- 
ty are the main limitations. Capability subclass VIs; 
Blackland range site. 

31—Selden fine sand, 1 to 5 percent slopes. This deep, 
gently sloping soil is on uplands. Slopes are slightly con- 
cave and average about 2 percent. Areas are irregularly 
shaped to broad and range from 10 to several hundred 
acres. 

The soil has a surface layer of very friable, brown, 
neutral fine sand about 7 inches thick. The subsurface 
layer is very friable, very pale brown, neutral fine sand 
that extends to a depth of 15 inches. The subsoil is fria- 
ble, reddish yellow, medium acid sandy clay loam to a 
depth of 25 inches; firm, reddish yellow, medium acid 
sandy clay loam that is finely mottled with gray and red 
to a depth of 34 inches; and firm, mottled red, light gray, 
and reddish yellow, neutral sandy clay loam and clay loam 
below. 

This soil is moderately well drained. Runoff is slow. 
Permeability is moderately slow, and available water 
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capacity is medium. The root zone is deep and easily 
penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Chaney and Duffau soils. Also included are soils that are 
similar to Selden soils except that they do not have gray 
mottles within 30 inches of the surface. Also included are 
a few areas of gullied soils. These included soils make up 
less than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as pastureland and rangeland. Potential for 
pasture production is high. Improved grasses such as 
Coastal bermudagrass, weeping lovegrass, and Kleingrass 
are well suited to this soil. 

Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and oak trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential is high for peanuts and medium for grain 
sorghum. Crop residue left on or near the surface helps 
conserve moisture, control soil blowing, and maintain tilth. 
Contour farming and terracing are needed in most areas 
to prevent water erosion. Apples, peaches, and melons are 
well suited to the soil. 

Potential for most urban uses is high. Corrosivity to 
uncoated steel, drainage, and slow permeability are the 
main limiting features, but they can be overcome by good 
design and careful installation procedures. Potential for 
recreational uses is medium because of the sandy surface 
layer. Capability subclass IIIe; Loamy Sand range site. 

32—Stoneburg-Anocon association, gently undulat- 
ing. This is an association of gently undulating soils in 
smooth areas on uplands. Slopes range from 1 to 5 per- 
cent, but average about 3 percent. Areas are irregularly 
shaped to oblong and range from 15 to several hundred 
acres. 

Stoneburg soils make up about 61 percent of the as- 
sociation; Anocon soils, about 15 percent; and other soils, 
about 24 percent. The composition of this association is 
more variable than that of other map units in the survey 
area. Mapping has been controlled well enough, however, 
for the anticipated use of the areas involved. 

Stoneburg soils are on ridgetops and in broad areas 
that are underlain by sandstone. They have a surface 
layer of friable, slightly acid, brown fine sandy loam 
about 11 inches thick. The subsoil is friable, slightly acid, 
reddish brown loam to a depth of 16 inches and firm, 
slightly acid clay loam that is reddish brown to a depth of 
26 inches and yellowish red to a depth of 35 inches. It has 
an abrupt boundary and rests on strongly cemented, 
brownish yellow sandstone. 

Stoneburg soils are well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is medium. Natural fertility and organic matter 
content are moderately high. The hazard of water erosion 
is moderate. 

Anocon soils are on foot slopes. They have a surface 
layer of friable, dark grayish brown, neutral fine sandy 


loam about 10 inches thick. The subsoil is firm, yellowish 
brown, neutral sandy clay to a depth of 27 inches; firm, 
strong brown, neutral sandy clay that contains a few 
fragments of sandstone to a depth of 41 inches; and firm, 
yellowish red and brown, neutral clay loam to a depth of 
62 inches or more. 

Anocon soils are well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is high. The hazard of water erosion is moderate. 
Natural fertility and organic matter content are 
moderate. 

Included with these soils in mapping are soils that are 
similar to Stoneburg soils except that they have a more 
clayey subsoil. Also included are other soils that are 
similar to Stoneburg soils except that the combined sur- 
face layer and subsoil ranges from 40 to 60 inches in 
thickness. A loamy soi! underlain at a shallow depth by 
sandstone is in some areas. Also included are a few areas 
of stony soils on the edges of ridgetops; these stony areas 
are indicated by appropriate symbols on the soil maps. 
Any one of these included soils makes up about 5 to 15 
percent of most mapped areas; together, included soils 
make up about 15 to 25 percent of a few mapped areas. 

The soils in this association can be cultivated, but are 
used mainly as rangeland. Potential for native range 
plants is high. The climax plant community is a mixture 
of tall and mid grasses and forbs. Management needs in- 
clude proper stocking, controlled grazing, and brush 
management. Potential for wildlife is high. 

Potential for wheat and grain sorghum is medium. Crop 
residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. Contour 
farming and terracing are needed in most areas to 
prevent water erosion. When cuts or excavations exceed 
20 inches, there is a hazard of cutting into a bed of hard 
sandstone. 

Potential for pasture production is medium. Improved 
grasses such as Kleingrass, Coastal bermudagrass, and 
weeping lovegrass are suited to the soils in this associa- 
tion. 

The soils in this association have medium potential for 
most urban uses and high potential for most recreational 
uses. Depth to rock and low strength restrict some uses. 
Capability subclass IIe; Loamy Prairie range site. 

33—Teller loam, 0 to 1 percent slopes. This deep, 
nearly level soil is on geologic terraces, mainly along the 
Red River. Areas are broad and range from 10 to about 
3,800 acres; the largest area is northwest of Spanish Fort. 

This soil has a surface layer of very friable, brown, 
slightly acid loam about 14 inches thick. The subsoil is fri- 
able, reddish brown, slightly acid clay loam to a depth of 
28 inches; friable, reddish brown, slightly acid loam to a 
depth of 45 inches; and friable, brown, slightly acid loam 
to a depth of 62 inches. The underlying material to a 
depth of 70 inches is friable, light yellowish brown, 
neutral loam. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is high. Natural 
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fertility and organic matter content are moderately high. 
The soil has good tilth and can be worked throughout a 
wide range of moisture conditions. The root zone is deep 
and easily penetrated by plant roots. 

Included with this soil in mapping are small areas of 
Bastrop soils and small areas of Teller soils that have 
slopes of 1 to 2 percent. Also included are areas of soils 
that are similar to Teller soils except that they have a 
subsoil of very fine sandy loam in which clay content is 
less than 18 percent. A few small areas of depressional 
soils that have a more clayey subsoil are included along 
drainageways. These included soils make up less than 20 
percent of any one mapped area. 

This soil is used mainly as cropland, and it has high 
potential for this use. It is among the most productive of 
the county and is well suited to grain sorghum, cotton, 
wheat, oats, alfalfa, and corn. Crop residue left on or near 
the surface helps conserve moisture and maintain tilth 
and productivity. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, Kleingrass, and 
weeping lovegrass are well suited to this soil. 

This soil has high potential for most urban or recrea- 
tional uses. Seepage restricts use of the soil for sanitary 
landfills. Capability class I; Loamy Prairie range site. 

34—Truce fine sandy loam, 2 to 5 percent slopes. This 
deep, gently sloping soil is on uplands. Slopes are smooth 
and average about 3 percent. Areas are irregularly 
shaped and range from 10 to several hundred acres. 

This soil has a surface layer of friable, yellowish brown, 
neutral fine sandy loam about 3 inches thick. The subsur- 
face layer is friable, light yellowish brown, neutral fine 
sandy loam that extends to a depth of 6 inches. The sub- 
soil is very firm, yellowish red, neutral clay to a depth of 
16 inches; very firm, brown, neutral clay to a depth of 25 
inches; and very firm, brownish yellow, moderately al- 
kaline clay to a depth of 45 inches. The underlying 
material is massive, light gray and brownish yellow, 
clayey shale. 

This soil is well drained. Runoff is rapid. Permeability 
is slow, and available water capacity is medium. Natural 
fertility and organic matter content are moderately low. 

Included with this soil in mapping are small areas of 
Bonti and Vashti soils and very small areas of Owens 
soils on ridges or in eroded areas. Also included are a few 
gullied areas and a few areas of soils that have a stony 
surface layer. These included soils make up less than 20 
percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for range plants is medium. The climax 
plant community is a mixture of mid grasses such as 
sideoats grama, vine-mesquite, silver bluestem, Texas 
wintergrass, and various dropseeds. There are also small 
areas of short grasses, tall grasses, and post oak trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is medium. 


Potential for pasture production is medium. Improved 
grasses such as King Ranch bluestem, Kleingrass, weep- 
ing lovegrass, and Coastal bermudagrass are suited to 
this soil. 

Potential for wheat, oats, and grain sorghum is medium. 
Crop residue left on or near the surface helps prevent 
water erosion and conserve moisture. Contour farming 
and terracing are needed in most areas to prevent water 
erosion. 

Potential for most urban or recreational uses is medi- 
um. Low strength, shrinking and swelling with changes in 
moisture, slow permeability, and the clay subsoil are the 
main limitations. Capability subclass IIe; Light Sandy 
Loam range site. 

35—Truce-Owens complex, 5 to 20 percent slopes. 
This is a complex of sloping to moderately steep soils on 
uplands, mainly on a mass of low hills or in narrow bands 
along hillsides. Slopes are convex and average about 12 
percent. Areas are irregularly shaped to elongated and 
range from 15 to several hundred acres. 

Truce soils make up about 49 percent of the complex; 
Owens soils, about 22 percent; and other associated soils, 
about 29 percent. These soils are so intricately mixed that 
separate mapping was not practical at the scale used. 

Truce soils, which are sloping and strongly sloping, are 
on side slopes. They have a surface layer of very friable, 
pale brown, neutral stony fine sandy loam about 3 inches 
thick. The subsurface layer is very friable, light yellowish 
brown, neutral stony fine sandy loam that extends to a 
depth of 7 inches. Sandstone fragments, 1 to 15 inches 
across, cover about 15 percent of the surface. The subsoil 
is very firm, yellowish red, slightly acid clay to a depth of 
14 inches; very firm, strong brown, slightly acid clay to a 
depth of 26 inches; and very firm, mottled strong brown 
and brownish yellow, neutral clay to a depth of 41 inches. 
The underlying material to a depth of 48 inches is pale 
yellow, moderately alkaline clayey shale. 

Truce soils are well drained. Runoff is rapid. Permea- 
bility is slow, and available water capacity is low. The 
hazard of water erosion is moderate. 

Owens soils, which are moderately steep to steep, are 
on side slopes (fig. 8). Many areas are eroded. The surface 
layer is very firm, calcareous, brown clay about 4 inches 
thick. The subsoil is firm, calcareous, grayish brown clay 
that extends to a depth of 18 inches. The underlying 
material is light gray shaly clay. 

Owens soils are well drained. Runoff is rapid. Permea- 
bility is very slow, and available water capacity is low. 
The root zone is shallow. 

Included with these soils in mapping are small areas of 
Bonti soils on ridgetops. Also included are soils that are 
similar to Exray soils on ridgetops and in steeper areas of 
sandstone outerops; these shallow soils make up about 17 
percent of the complex. Soils that have short, steep slopes 
of as much as 40 percent are common in some mapped 
areas. 

The soils in this complex are not suitable for cultivated 
crops. They are used mainly as rangeland. 
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Potential for native range plants is medium. Rapid ru- 
noff, medium to low available water capacity, and 
restricted rooting depth limit forage production to 
moderate yields during favorable years. The climax plant 
community is a mixture of mid grasses, forbs, and post 
oak trees. Management needs include proper stocking, 
controlled grazing, and brush management. Potential for 
wildlife habitat is medium to low. 

Potential for most urban or recreational uses is low. 
Slope, corrosivity to uncoated steel, low strength, and the 
stony surface layer are difficult to overcome. Capability 
subclass VIIs; Truce soil in Sandstone Hills range site; 
Owens soil in Rocky Hills range site. 

36—Ustolls-Rock outcrop association, steep. This is 
an association of steep soils and Rock outcrop on hillsides. 
Slopes range from 20 to 45 percent. Areas are mainly ir- 
regular bands 100 to 600 feet wide; they range from 25 to 
250 acres (fig. 9). 

Ustolls make up about 60 percent of the map unit, Rock 
outcrop makes up about 12 percent, and closely associated 
soils make up the remaining 28 percent. Some areas of 
Ustolls and Rock outerop are large enough to map 
separately at the scale used, but since use and manage- 
ment are similar, separate mapping was not justified. 

About two-thirds of the Ustolls part of this association 
is Haplustolls, and about one-third is Calciustolls. These 
soils are on the mid and lower parts of slopes. They 
formed in moderately deep, loamy colluvium over shale 
and soft sandstone. Loose fragments of limestone cover 3 
to 50 percent of the surface; these fragments range in 
size from gravel to boulders 12 feet in diameter. 

These soils are well drained to excessively drained. Ru- 
noff is rapid. Permeability is moderate to slow. The soils 
are moderately alkaline and calcareous throughout. The 
hazard of water erosion is high. These soils are moderate 
to high in natural fertility and organic matter content. 

Rock outcrop is in the higher, steeper parts of the as- 
sociation. It consists of outcrops of fractured limestone. 
Boulders that have broken off the limestone caps are on 
the upper parts of slopes. Runoff is rapid. 

Included in this association in mapping are areas of 
Aledo soils on ridgetops. Also included are a few areas of 
shallow soils that have a light colored surface layer. Ero- 
sion has cut large, deep gullies in a few places. 

This association is used as rangeland and for wildlife 
habitat. It has medium potential for climax rangeland 
vegetation becausé of stones, steep slopes, and the 
restricted root zone. The climax plant community is a 
mixture of tall and mid grasses and few to many elm, 
hackberry, Texas oak, and live oak trees. Trees and 
shrubs commonly dominate the loamy soils, and grasses 
dominate the clayey soils. Management needs include 
proper stocking and controlled grazing. 

This association has low potential for crops, pasture, or 
urban use. Steep slopes, stones, and shallow depth to rock 
are very difficult to overcome. Capability subclass VIIs; 
Ustolls in Steep Rocky range site; Rock outcrop not as- 
signed to a range site. 


37—Vashti fine sandy loam, 2 to 5 percent slopes. 
This moderately deep, gently sloping soil is on uplands. 
Slopes are smooth and average less than 3 percent. Areas 
are irregularly shaped and range from 10 to 400 acres. 

This soil has a surface layer of very friable, pale brown, 
neutral fine sandy loam about 5 inches thick. The subsur- 
face layer is very friable, light yellowish brown, neutral 
fine sandy loam that extends to a depth of 10 inches. The 
subsoil is friable, light yellowish brown, slightly acid 
sandy clay loam to a depth of 19 inches; friable, yellow, 
neutral sandy clay loam to a depth of 27 inches; and fria- 
ble, mottled light gray and yellow, neutral sandy clay 
loam to a depth of 31 inches. It has an abrupt boundary 
and rests on strongly cemented sandstone. 

This soil is moderately well drained. Runoff is medium. 
Permeability is moderate, and available water capacity is 
low. 

Included with this soil in mapping are small areas of 
Bonti and Truce soils. Also included, on foot slopes, are a 
few areas of soils that are similar to Vashti soils except 
that they have a combined surface layer and subsoil 
thicker than 50 inches. These included soils make up less 
than 25 percent of any one mapped area. 

This soil can be cultivated but is used mainly as range- 
land. Potential for native range plants is high The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and oak trees. Management needs include proper 
stocking, controlled grazing, and brush management. 
Potential for wildlife habitat is high. 

Potential for small grain and grain sorghum is medium. 
Crop residue left on or near the surface helps prevent 
water erosion and conserve moisture. Contour farming 
and terracing are needed in most areas to prevent water 
erosion. When cuts or excavations exceed 20 inches, there 
is a hazard of cutting into a bed of strongly cemented 
sandstone. 

Potential for pasture production is medium. Improved 
grasses such as weeping lovegrass, Coastal bermudagrass, 
and Kleingrass are well suited to this soil. 

Potential for most urban uses is medium. Depth to rock 
and shrinking and swelling with changes in moisture 
restrict some uses. Potential for most recreational uses is 
high. Slope restricts some playground uses. Capability 
subclass IIIe; Sandy Loam range site. 

38—Venus loam, 5 to 8 percent slopes. This deep, 
sloping soil is on uplands, mainly in bands along foot 
slopes. Slopes are slightly convex and average about 6 
percent. Areas are long and narrow and range from 300 
to 600 feet in width. They range from 10 to several hun- 
dred acres. 

This soil has a surface layer of friable, calcareous, dark 
grayish brown loam about 12 inches thick. The subsoil is 
friable, calcareous, pale brown loam to a depth of 48 
inches and friable, calcareous, light yellowish brown clay 
loam to a depth of 60 inches or more. 

This soil is well drained. Runoff is medium. Permeabili- 
ty is moderate, and available water capacity is high. 
Natural fertility and organic matter content are 
moderately high. The hazard of water erosion is high. 
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Included with this soil in mapping are areas of Duffau 
soils and small areas of Sanger soils. Also included, on 
foot slopes, are a few areas of soils that are similar to 
Venus soils except that they have a dark surface layer 
more than 20 inches thick. Also included are a few areas 
of gullied soils and a few areas of soils that have slopes of 
3 to 5 percent. These included soils make up less than 20 
percent of any one mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is high. The climax 
plant community is a mixture of tall and mid grasses, 
forbs, and a few motts of live oak trees and shrubs. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential for oats and wheat is medium. Crop residue 
left on or near the surface helps prevent water erosion, 
conserve moisture, and improve soil tilth and water in- 
take. Contour farming and terraces are needed in most 
areas to prevent erosion. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, weeping lovegrass, 
King Ranch bluestem, and Kleingrass are well suited to 
this soil. 

Potential for most urban or recreational uses is high. 
Slope and low strength are the main limitations. Capabili- 
ty subclass Ve; Clay Loam range site. 

39—Vernon clay, 1 to 5 percent slopes. This 
moderately deep, gently sloping soil is on uplands, mainly 
along clayey ridges. Slopes are slightly convex and 
average about 3 percent. Areas are irregularly shaped 
and range from 10 to 500 acres. 

This soil has a surface layer of very firm, calcareous, 
reddish brown clay about 4 inches thick. The subsoil is 
very firm, caleareous, reddish brown clay that extends to 
a depth of 29 inches; concretions of calcium carbonate and 
pebbles of quartz are common. The underlying material is 
massive, mottled weak red and gray shaly clay that ex- 
tends to a depth of 35 inches or more. 

This soil is well drained. Runoff is rapid. Permeability 
is very slow, and available water capacity is low. Natural 
fertility and organic matter content are low. 

Included with this soil in mapping are very small areas 
of Renfrow soils and Stoneburg soils on foot slopes. Also 
included are a few areas of Owens soils on the upper 
parts of slopes where sheet erosion has occurred. These 
included soils make up less than 20 percent of any one 
mapped area. 

This soil can be cultivated, but is used mainly as range- 
land. Potential for native range plants is low. The climax 
plant community is a mixture of mid and short grasses 
such as sideoats grama, meadow dropseed, and _ buf- 
falograss. Management needs include proper stocking, 
controlled grazing, and brush management. Potential for 
wildlife habitat is low. 

Potential for wheat and oats is low. Crop residue left 
on or near the surface helps prevent water erosion, con- 
serve moisture, and improve soil tilth and water intake. 


Potential for pasture production is low. Improved 
grasses such as King Ranch bluestem are suited. 

Potential for most urban or recreational uses is low. 
Low strength, shrinking and swelling upon wetting and 
drying, and the clayey surface layer are difficult to over- 
come. Capability subclass IVe; Shallow Clay range site. 

40—Vernon-Knoco complex, 5 to 25 percent slopes, 
severely eroded. This is a complex of sloping to steep 
soils on uplands, mainly in narrow bands along hillsides. 
Slopes are convex and average about 12 percent. Shallow 
gullies, 1 to 10 feet wide and 1 to 5 feet deep, commonly 
dissect these areas at intervals of 10 to 100 feet. These 
shallow gullies have sloping sides. Areas are irregularly 
shaped to elongated and range from 10 to several hun- 
dred acres. 

Vernon soils make up about 46 percent of the complex; 
Knoco soils, about 38 percent; and other associated soils, 
about 16 percent. These soils are so intricately mixed that 
separate mapping was not practical at the scale used. 

Vernon soils, which are less sloping, are on the lower 
parts of slopes. They have a surface layer of very firm, 
caleareous, reddish brown stony clay about 5 inches thick. 
Sandstone fragments, 1 to 12 inches across, and rounded 
pebbles of quartz cover from 1 to 25 percent of the sur- 
face. The subsoil is very firm, calcareous, reddish brown 
clay that extends to a depth of 28 inches. The underlying 
material to a depth of 36 inches is very firm, calcareous, 
reddish brown shaly clay. 

Vernon soils are well drained. Runoff is rapid. Permea- 
bility is very slow, and available water capacity is low. 
The root zone is moderately deep. 

Knoco soils are on the middle and upper parts of slopes 
and in eroded areas. They have a surface layer of very 
firm, calcareous, reddish brown stony clay about 7 inches 
thick. Sandstone fragments, 3 to 24 inches across, cover 5 
percent of the surface; calcareous pebbles of sandstone, 
siltstone, and quartz, 0.5 inch to 3 inches across, cover 70 
percent of the surface. The underlying material is ex- 
tremely firm, calcareous, reddish brown shaly clay to a 
depth of 22 inches and extremely firm, calcareous, reddish 
gray and light gray shale to a depth of 28 inches or more. 

Knoco soils are excessively drained. Runoff is rapid. 
Permeability is very slow, and available water capacity is 
very low. The root zone is very shallow. 

Included with these soils in mapping are small areas of 
Owens soils. Outcrops of sandstone on ridgetops make up 
about 5 percent of the complex. 

The soils in this complex are used as rangeland and for 
wildlife habitat. They have low potential for rangeland 
vegetation because of steep slopes, the restricted root 
zone, and stones. The climax plant community is a mix- 
ture of short and mid grasses. Management needs include 
proper stocking, controlled grazing, and brush manage- 
ment. Potential for wildlife habitat is low. 

Potential for most urban or recreational uses is low. 
Slope, shrinking and swelling with changes in moisture, 
very slow permeability, low strength, and the stony or 
gravelly surface layer are difficult to overcome. Capabili- 
ty subclass VIIs; Shallow Clay range site. 
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41—Waurika-Renfrow complex, 0 to 1 percent slopes. 
This is a complex of nearly level soils on uplands, mainly 
along small drainageways and in depressional areas. 
Slopes are smooth and concave. Areas are irregularly 
shaped to elongated and range from 10 to 300 acres. 

Waurika soils make up about 64 percent of the com- 
plex; Renfrow soils, about 25 percent; and other closely 
associated soils, about 11 percent. These soils are so in- 
tricately mixed that separate mapping was not practical 
at the scale used. 

Waurika soils are in slightly concave areas. They have a 
surface layer of friable, grayish brown, slightly acid silt 
loam about 11 inches thick. The subsurface layer is fria- 
ble, light brownish gray, slightly acid silt loam that ex- 
tends to a depth of 14 inches. The subsoil is very firm, 
very dark grayish brown, neutral clay to a depth of 24 
inches and very firm, moderately alkaline, brown clay and 
silty clay to a depth of 54 inches. It is calcareous in the 
lower 21 inches. The underlying material is firm, caleare- 
ous, reddish brown silty clay loam. 

Waurika soils are somewhat poorly drained. Runoff is 
slow. Permeability is very slow, and available water 
capacity is high. Natural fertility and organic matter con- 
tent are moderate. 

Renfrow soils are in plane to slightly concave areas. 
They have a surface layer of friable, slightly acid, grayish 
brown loam about 9 inches thick. The subsoil is very firm, 
dark grayish brown, neutral clay to a depth of 19 inches; 
very firm, calcareous, brown clay to a depth of 36 inches; 
firm, calcareous, yellowish red silty clay to a depth of 54 
inches; and firm, calcareous, yellowish red silty clay loam 
to a depth of 65 inches or more. 

Renfrow soils are well drained. Runoff is slow. Permea- 
bility is very slow, and available water capacity is high. 
Natural fertility and organic matter content are 
moderate, 

Included with these soils in mapping are small areas of 
Anocon soils. Anocon soils make up less than 15 percent 
of any one mapped area. 

The soils in this complex can be cultivated, but are used 
mainly as rangeland. Potential for native range plants is 
medium. The climax plant community is a mixture of mid 
grasses such as sideoats grama, blue grama, meadow 
dropseed, and silver bluestem. There are also small areas 
of short and tall grasses. Management needs include 
proper stocking, controlled grazing, and brush manage- 
ment. Potential for wildlife habitat is medium. 

Potential for wheat and grain sorghum is medium. Crop 
residue left on or near the surface helps conserve 
moisture and maintain tilth and productivity. 

Potential for pasture production is medium. Improved 
grasses such as King Ranch bluestem, Coastal bermu- 
dagrass, Kleingrass, and weeping lovegrass are suited to 
the soils in this complex. 

The soils in this complex have low potential for most 
urban and recreational uses. Shrinking and swelling with 
changes in moisture, low strength, very slow permeabili- 
ty, and wetness are the main limitations. Capability sub- 
class IIw; Claypan Prairie range site. 


42—Windthorst loamy fine sand, 1 to 5 percent 
slopes. This deep, gently sloping soil is in slightly convex 
areas on uplands. Slopes are smooth and average about 2 
percent. Areas are irregularly shaped and range from 10 
to several hundred acres. 

This soil has a surface layer of very friable, brown, 
slightly acid loamy fine sand about 4 inches thick. The 
subsurface layer is very friable, light brown, slightly acid 
loamy fine sand that extends to a depth of 10 inches. The 
upper part of the subsoil is firm, red, medium acid sandy 
clay that extends to a depth of 32 inches; it has pale 
brown mottles in the lower 14 inches. The lower part of 
the subsoil is firm, light red, neutral sandy clay that has 
brown and light gray mottles. It extends to a depth of 51 
inches. The underlying material, to a depth of 60 inches or 
more, is friable, calcareous, massive, light gray clay loam. 

. This soil is moderately well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is medium. 

Included with this soil in mapping are small areas of 
Duffau and Chaney soils. Also included are a few areas of 
soils that have slopes of more than 5 percent. There are 
small eroded areas in most old cultivated fields, and sheet 
erosion by wind and water occurs on the upper parts of 
slopes and in convex areas. These eroded areas have a 
thin surface layer of loamy fine sand that is redder than 
the surface layer in uneroded areas because some materi- 
al from the subsoil has been mixed into it by tillage. 
These included soils make up less than 20 percent of any 
one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland or pastureland. Potential for native 
range plants is high. The climax plant community is a 
mixture of tall and mid grasses, forbs, and oak trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential is high for peanuts and medium for grain 
sorghum. Crop residues left on or near the surface help 
conserve moisture, control soil blowing, and maintain tilth. 
Contour farming and terracing are needed in most areas 
to prevent water erosion. Peaches, apples, and melons are 
well suited to the soil. 

Potential for pasture production is high. Improved 
grasses such as Coastal bermudagrass, weeping lovegrass, 
and Kleingrass are well suited to this soil. 

Potential for most urban or recreational uses is medi- 
um. Shrinking and swelling upon wetting and drying, low 
strength, and the sandy surface layer are the main limita- 
tions. Capability subclass IIIe; Loamy Sand range site. 

48—Windthorst fine sandy loam, 2 to 5 percent 
slopes. This deep, gently sloping soil is in slightly convex 
areas on uplands. Slopes are smooth and average about 3 
percent. Areas are irregularly shaped and range from 10 
to several hundred acres. 

This soil has a surface layer of very friable, grayish 
brown, mildly alkaline fine sandy loam about 5 inches 
thick. The subsurface layer is very friable, very pale 
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brown, neutral fine sandy loam that extends to a depth of 
10 inches. The subsoil is firm, yellowish red, slightly acid 
sandy clay to a depth of 21 inches; firm, mottled red and 
reddish yellow, medium acid sandy clay to a depth of 36 
inches; and firm, reddish yellow, slightly acid sandy clay 
loam to a depth of 55 inches. The underlying material is 
firm, light gray, moderately alkaline clay loam that ex- 
tends to a depth of 60 inches or more (fig. 10). 

This soil is moderately well drained. Runoff is medium. 
Permeability is moderately slow, and available water 
capacity is high. 

Included with this soil in mapping are areas of Duffau 
and Chaney soils. Also included are a few areas of soils 
that have slopes of less than 2 percent. There are small 
eroded areas in most old cultivated fields, and sheet ero- 
sion occurs on the upper parts of slopes and in convex 
areas. These eroded areas have a thinner surface layer of 
fine sandy loam that is redder than the surface layer in 
uneroded areas because some material from the subsoil 
has been mixed into it by tillage. These included soils 
make up less than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland and pastureland. Potential for native 
range plants is high. The climax plant community is a 
mixture of tall and mid grasses, forbs, and oak trees. 
Management needs include proper stocking, controlled 
grazing, and brush management. Potential for wildlife 
habitat is high. 

Potential for pasture production is medium. Improved 
grasses such as King Ranch bluestem, Kleingrass, weep- 
ing lovegrass, and Coastal bermudagrass are well suited 
to this soil. 

Potential for peanuts, grain sorghum, and oats is medi- 
um. Crop residue left on or near the surface help con- 
serve moisture, control soil blowing, and maintain tilth. 
Terraces and contour farming help control water erosion. 
Peaches and apples are also well suited to the soil. 

Potential for most urban or recreational uses is medi- 
um. Low strength, shrinking and swelling with changes in 
moisture, and the clayey subsoil are the main limitations. 
These limitations can be overcome by good design and 
careful installation procedures. Capability subclass IIe; 
Sandy Loam range site. 

44—-Windthorst fine sandy loam, 5 to 8 percent 
slopes. This deep, sloping soil is on uplands. Slopes are 
slightly convex and average about 6 percent. Areas are ir- 
regularly shaped to long and narrow and range from 10 to 
several hundred acres. 

This soil has a surface layer of very friable, dark gray- 
ish brown, neutral fine sandy loam about 4 inches thick. 
The subsurface layer is very friable, very pale brown, 
slightly acid fine sandy loam that extends to a depth of 8 
inches. The subsoil is firm, red, medium acid sandy clay to 
a depth of 21 inches; firm, reddish yellow, neutral sandy 
clay to a depth of 30 inches; and firm, reddish yellow and 
light gray, moderately alkaline clay loam to a depth of 46 
inches. The underlying material is massive, light gray, 
moderately alkaline clay loam. 


This soil is moderately well drained. Runoff is rapid. 
Permeability is moderately slow, and available water 
capacity is medium. The hazard of water erosion is high. 

Included with this soil in mapping are areas of Duffau 
soils. There are small gullied areas in most old cultivated 
fields, and sheet erosion occurs on the upper parts of 
slopes and in convex areas. These eroded areas have a 
thin surface layer of fine sandy loam that is redder and 
contains more clay than the surface layer in uneroded 
areas because material from the subsoil has been mixed 
with it by tillage. Also included are a few areas of soils 
that have a sandy surface layer. These included soils 
make up less than 20 percent of any one mapped area. 

This soil is suitable for cultivated crops, but is used 
mainly as rangeland. Potential for native range plants is 
high. The climax plant community is a mixture of tall and 
mid grasses, forbs, and oak trees. Management needs in- 
clude proper stocking, controlled grazing, and brush 
management. Potential for wildlife habitat is high. 

Potential for peanuts, grain sorghum, and oats is medi- 
um. Crop residue left on or near the surface helps con- 
serve moisture and maintain tilth. Terraces and contour 
farming help control water erosion. 

Potential for pasture production is medium. Improved 
grasses such as Coastal bermudagrass, weeping lovegrass, 
King Ranch bluestem, and Kleingrass are well suited to 
this soil. 

Potential for most urban or recreational uses is medi- 
um. Low strength, shrinking and swelling with changes in 
moisture, slope, and the clayey subsoil are the main 
limitations. Capability subclass [Ve; Sandy Loam range 
site. 

45—Windthorst and Duffau soils, 2 to 8 percent 
slopes, severely eroded. This is an undifferentiated unit 
of gently sloping to sloping, eroded soils on uplands. 
Slopes are slightly convex and average about 5 percent. 
Gullies, 1 to 25 feet wide and 2 to 10 feet deep, commonly 
dissect these areas at intervals of 10 to 100 feet. Gullies 
in the Duffau soils, which are downslope from Windthorst 
soils, are deep and have vertical sides; gullies in the 
Windthorst soils are shallower and wider and have slop- 
ing sides. Windthorst soils have lost most of their surface 
layer through erosion; Duffau soils have lost only a part 
of the surface layer between the gullies. Soil areas are ir- 
regularly shaped and range from 8 to 125 acres. 

Windthorst soils make up about 56 percent of this map 
unit; Duffau soils, about 33 percent; and other closely as- 
sociated, severely eroded soils, about 11 percent. Most 
mapped areas contain both soils, but in a few areas one or 
the other is not present. The composition of this map unit 
is more variable than that of others in the county. 
Mapping has been controlled well enough, however, for 
the expected use of the soils involved. 

Windthorst soils in this map unit are on the upper, con- 
vex parts of slopes. They have a surface layer of friable, 
slightly acid, dark grayish brown fine sandy loam about 4 
inches thick. The subsoil is very firm, dark red, medium 
acid heavy sandy clay to a depth of 26 inches and firm, 
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yellowish red, slightly acid sandy clay loam to a depth of 
55 inches. The underlying material is massive, very pale 
brown sandy clay. 

Windthorst soils are well drained. Runoff is rapid. 
Permeability is moderately slow, and available water 
capacity is medium. The hazard of water erosion is high. 

Duffau soils are on the lower parts of slopes. They 
have a surface layer of friable, dark brown, slightly acid 
fine sandy loam about 6 inches thick. The subsoil to a 
depth of 60 inches is friable, yellowish red, slightly acid 
sandy clay loam. 

Duffau soils are well drained. Runoff is medium. 
Permeability is moderate, and available water capacity is 
medium, The hazard of water erosion is high. 

Included with these soils in mapping are small areas of 
severely eroded Chaney and Selden soils. Included soils 
make up less than 20 percent of any one mapped area. 

The soils in this map unit are not suitable for cultivated 
crops. They are used mainly as rangeland or for wildlife 
habitat. 

Potential for native range plants is medium. Forage 
production is limited by the rapid runoff and by the sur- 
face layer of clay in gullied areas. The climax plant com- 
munity is a mixture of tall and mid grasses, forbs, and 
oak trees. Management needs include proper stocking, 
controlled grazing, and brush management. Potential for 
wildlife habitat is medium. 

Potential for pasture production is medium. Soil areas 
to be reclaimed need to be shaped and sodded to im- 
proved grasses such as Coastal bermudagrass. 

These soils have low potential for most urban or 
recreational uses. Low strength, shrinking and swelling 
with changes in moisture, and gullied areas are the main 
limitations. Capability subclass VIe; Sandy Loam range 


Site. 

46—Yahola-Gaddy complex, occasionally flooded. 
This is a complex of nearly level soils on flood plains 
along the Red River. Slopes are smooth and range from 0 
to 1 percent. Most of these soils are subject to flooding 
about once every 3 to 10 years, but some of the higher 
areas are rarely flooded. These areas are subject to un- 
dercutting by the river. Areas are mostly long and nar- 
row but widen in the bends of the flood plains. They 
range from 20 to 600 acres. 

Yahola soils make up about 42 percent of the complex; 
Gaddy soils, about 40 percent; and other closely as- 
sociated soils, about 18 percent. These soils are so in- 
tricately mixed that separate mapping was not practical 
at the scale used. 

Yahola soils are in plane to slightly concave areas. They 
have a surface layer of very friable, calcareous, reddish 
brown fine sandy loam about 8 inches thick. The underly- 
ing material to a depth of 50 inches is very friable, cal- 
careous fine sandy loam that has thin strata of silt loam 
and loamy fine sand throughout. It is reddish yellow to a 
depth of 44 inches and pink below. 

Yahola soils are well drained. Runoff is slow. Permea- 
bility is moderately rapid, and available water capacity is 


medium. The root zone is deep and easily penetrated by 
plant roots. 

Gaddy soils are in plane to slightly convex areas. Gaddy 
soils make up a higher percentage of this mapping unit at 
slightly lower elevations adjacent to the river channel 
than in higher areas. They have a surface layer of very 
friable, calcareous, reddish yellow fine sandy loam about 9 
inches thick. The underlying material to a depth of 60 
inches is very friable, calcareous, light brown loamy fine 
sand that has a few thin strata of reddish brown clay 
loam throughout. 

Gaddy soils are somewhat excessively drained. Runoff 
is slow. Permeability is moderately rapid, and available 
water capacity is low. The root zone is deep and easily 
penetrated by plant roots. 

Included with these soils in mapping are areas of more 
clayey soils; these soils have texture of clay loam. They 
are in depressional areas and make up about 18 percent 
of the mapped area. Gaddy soils that have a surface layer 
of loamy fine sand make up as much as 10 percent of any 
mapped area; these soils are on slight ridges. Narrow 
areas between different levels of the flood plains have 
slopes of more than 1 percent. 

These soils are suitable for cultivated crops but are 
mainly used as rangeland. Potential for native range 
plants is high. The climax plant community is a mixture 
of tall and mid grasses, forbs, and scattered shrubs and 
trees. Management needs include proper stocking, con- 
trolled grazing, and brush management. Potential for wil- 
dlife habitat is high. 

Potential for wheat, forage sorghum, alfalfa, and grain 
sorghum is medium. Crop residue left on or near the sur- 
face helps conserve moisture and maintain tilth and 
productivity. Pecans are well suited to the soil. 

Potential for pasture production is high. Improved 
grasses, such as Coastal bermudagrass and Kleingrass, 
are well suited to the soils in this complex (fig. 11). 

These soils have low potential for most urban uses. 
Flooding is. a severe limitation and is very difficult to 
overcome. Potential for most recreational uses is medium. 
Capability subclass Iw; Yahola soil in Loamy Bottomland 
range site, Gaddy soil in Sandy Bottomland range site. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic systems, and other factors 
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affecting the productivity, potential, and limitations of the 
soils under various uses and management. In this way, 
field experience and measured data on soil properties and 
performance are used as a basis for predicting soil 
behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, rangeland, 
and as sites for buildings, highways and other transporta- 
tion systems, sanitary facilities, parks and other recrea- 
tion facilities, and wildlife habitat. From the data 
presented, the potential of each soil for specified land 
uses can be determined, soil limitations to these land uses 
can be identified, and costly failures in houses and other 
structures, caused by unfavorable soil properties, can be 
avoided. A site where soil properties are favorable can be 
selected, or practices that will overcome the soil limita- 
tions can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad- 
dition, the crops or pasture plants best suited to the soil 
are discussed; the system of land capability classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and pasture plants 
are presented for each soil. 

This section provides information about the overall 
agricultural potential of the survey area and about the 
needed management practices. The information is useful 
to equipment dealers, land improvement contractors, fer- 
tilizer companies, processing companies, planners, conser- 
vationists, and others. For each kind of soil, information 
about management is presented in the section “Soil maps 
for detailed planning.” Planners of management systems 
for individual fields or farms should also consider the 
detailed information given in the description of each soil. 

More than 118,620 acres in the survey area were used 
for crops and pasture in 1967 (4). Of this total, 33,765 
acres were used for permanent pasture; 18,659 acres, for 
row crops; 9,774 acres, for close-grown crops, mainly 


wheat and oats; 444 acres, for rotation hay and pasture; 
and the rest was idle cropland. 

The potential of the soils in Montague County for in- 
creased production of food is high. Many thousand acres 
of potentially good cropland is currently used as range- 
land and pasture. In addition to the reserve productive 
capacity represented by this land, food production could 
also be increased considerably by extending the latest 
crop production technology to all cropland in the county. 
This soil survey can greatly facilitate the application of 
such technology. 

Soil erosion is the major soil concern on nearly all of 
the cropland that has slope of more than 2 percent. Water 
erosion is a hazard on Bolar, Bonti, Chaney, Truce, and 
Windthorst soils, for example, which have slopes of 2 to 5 
percent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer. Loss of the surface layer is especially 
damaging on soils that have a clayey subsoil, such as 
Chaney, Renfrow, Truce, and Windthorst soils, and on 
soils that have a layer of bedrock that limits the depth of 
the root zone. Shallow and moderately deep soils that are 
underlain by bedrock include Hensley, Bolar, Bonti, 
Lindy, Stoneburg, and Vashti soils. Erosion also reduces 
productivity on soils that tend to be droughty, such as 
Renfrow loam and Vernon clay. Second, soil erosion on 
farmland results in sedimentation. Control of erosion 
minimizes sedimentation and improves the quality of 
water for municipal use, for recreation, and for fish and 
wildlife. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps vegetative cover on the soil for ex- 
tended periods can hold soil erosion losses to amounts 
that will not reduce the productive capacity of the soils. 

Management of residue is an effective practice. A good 
litter of crop residue kept on the surface protects the soil 
against packing rains, reduces crusting, decreases runoff, 
and reduces evaporation of soil moisture. It shades the 
soil and thus reduces soil temperature. In addition, it adds 
organic matter to the soil, improves the tilth of the sur- 
face soil, and reduces packing by farm machinery. Crop 
residue should be protected from grazing and burning. 
Tillage equipment that keeps residue on the surface 
should be used. 

Minimum tillage for grain sorghum, which is common 
on an increasing acreage, is effective in reducing erosion 
on sloping land and can be adapted to most soils in the 
survey area. 

Terraces farmed on the contour reduce the length of 
the slope and reduce runoff and erosion. They are most 
practical on deep and moderately deep, clayey and loamy 
soils that have slopes of more than 1 percent. 

Soil blowing is a hazard on the sandy Duffau, Selden, 
Eufaula, and Patilo soils. Soil blowing can damage these 
soils in a few hours if winds are strong and the soils are 
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dry and bare of vegetation or surface mulch. Strip- 
cropping, vegetative cover, or surface mulch minimizes 
soil blowing on these soils. Most crops provide adequate 
cover during the growing season, but do not leave enough 
residue for soil protection and improvement. Such crops 
as peanuts need to be followed by a cover crop such as 
rye and vetch. 

Information for the design of erosion control practices 
for each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation Service. 

Soil fertility is naturally low in most soils of the 
uplands in the survey area. These soils are most often 
deficient in nitrogen and phosphorus and a few sandy 
soils are also deficient in potash. The soils on flood plains, 
such as Bosque, Gowen, and Miller soils, are naturally 
higher in plant nutrients than most soils on uplands. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the survey area have 
a surface layer of fine sandy loam or loam that is light in 
color and low in content of organic matter. Generally the 
structure of such soils is weak, and intense rainfall causes 
the formation of a crust on the surface. Once the crust 
forms, it reduces infiltration and increases runoff. Regu- 
lar additions of crop residue, manure, and other organic 
material can help improve soil structure and reduce crust 
formation. 

The dark colored Branyon and Sanger soils are clayey, 
and tilth is a concern because the soils often stay wet 
until late spring. If they are wet when plowed, they tend 
to be very cloddy when dry, and good seedbeds are dif- 
ficult to prepare. Fall plowing generally results in good 
tilth in the spring. 

Field crops suited to the soils and climate of the survey 
area include some that are not now commonly grown. 
Grain sorghum and peanuts are the principal row crops. 
Cotton, corn, guar, soybeans, castor beans, and similar 
crops can be grown if economic conditions are favorable. 

Wheat, oats and forage sorghum are the common close- 
growing crops. Rye, barley, vetch, alfalfa, and millet are 
also grown, and grass seed can be produced from Klein- 
grass, King Ranch bluestem, and weeping lovegrass. 

Special crops grown commercially in the survey area 
are vegetables, small fruits, tree fruits, and nursery 
plants. A small acreage throughout the county is used for 
watermelons, cantaloups, sweet potatoes, sweet corn, to- 
matoes, peppers, and other vegetables and small fruits. In 
addition, other areas are adapted to other special crops 
such as blackberries, grapes, and many vegetables. Ap- 
ples, peaches, and pecans are the most important tree 
fruits grown in the county. 

Deep soils that have good natural drainage and that 
warm up early in spring are especially well suited to 
many vegetables and small fruits. In the survey area 
these are Teller, Bastrop, Chaney, Duffau, Selden, and 
Windthorst soils that have slopes of less than 5 percent. 
Timely irrigation in many years doubles the yields of 


most horticultural crops. Sprinkler irrigation works 
satisfactorily on gently sloping soils and is generally the 
only type suitable for the more sandy soils. Soils in low 
positions where frost is frequent and air drainage is poor, 
however, generally are poorly suited to early vegetables, 
small fruits, and orchards. 

Latest information and suggestions for special crops 
can be obtained from local offices of the Cooperative Ex- 
tension Service and the Soil Conservation Service. 

Pasture is important in Montague County because the 
raising of livestock is the main farm enterprise. For the 
past several years, the trend has been to convert land 
from other uses to pasture and hay. Land used for 
pasture and hay usually is planted to introduced grasses 
that respond to good management. They are used mainly 
to provide year-round grazing in combination with native 
range and supplemental pastures. 

Among the important grasses are Coastal bermu- 
dagrass, common bermudagrass, Kleingrass-75, weeping 
lovegrass, johnsongrass, indiangrass, switchgrass, King 
Ranch bluestem, and Caucasian bluestem. 

Improved bermudagrass, such as Coastal bermuv- 
dagrass, and Kleingrass-75 are better suited to deep soils 
on bottom lands, such as Pulexas, Gowen, and Bosque 
soils, than to other soils in the county. These two grasses, 
however, are adapted to most of the soils in the county 
where a good seedbed can be prepared. Weeping 
lovegrass is widely suited and provides good yields of 
forage on moderately coarse textured and coarse textured 
soils on uplands, such as Bonti, Truce, Windthorst, 
Chaney, and Duffau soils. King Ranch bluestem and Cau- 
casian bluestem, two drought-resistant grasses, are well 
i to such soils as Renfrow loam and Waurika silt 
oam. 

Good management practices for pasture include fer- 
tilization, rotational grazing to maintain proper grazing 
heights of forage, weed and brush management, and an 
adequate water supply. Good management practices for 
hay include fertilization and cutting the forage at the cor- 
rect height and at the proper stage of growth. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 4. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the crop is not suited 
to or not commonly grown on the soil. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Pasture yields 
were estimated for improved varieties of bermudagrass, 
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such as Coastal bermudagrass. A few farmers may be ob- 
taining average yields higher than those shown in table 4. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides erosion control and pro- 
tection from flooding; the proper planting and seeding 
rates; suitable high-yielding crop varieties; appropriate 
tillage practices, including time of tillage and seedbed 
preparation and tilling when soil moisture is favorable; 
control of weeds, plant diseases, and harmful insects; 
favorable soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each crop; 
effective use of crop residues, barnyard manure, and 
green-manure crops; harvesting crops with the smailest 
possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to horticultural crops or 
other crops that require special management. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland or for engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. Capability 
classes and subclasses are defined in the following para- 
graphs. A survey area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and nar- 
Neg choices for practical use; they are defined as fol- 
ows: 

Class I soils have few limitations that restrict their use. 

Class IT soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 


Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

CAPABILITY SUBCLASSES are soil groups within 
one class; they are designated by adding a small letter, e, 
w, 8, or ¢c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of erosion 
unless close-growing plant cover is maintained; ir shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In elass I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by 2, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
elass is indicated in table 5. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture, for example, soils in capability classes I and 
II, may be in low-intensity use. Data in this table can be 
used to determine the farming potential of such soils. 

The capability subclass is identified in the description 
of each soil map unit in the section “Soil maps for 
detailed planning.” 


Rangeland 


Gary K. WESTMORELAND, range specialist, Soil Conservation Service, 
helped plan and write this section. 


About 75 percent of Montague County, or 433,000 acres, 
is rangeland. More than 80 percent of the agricultural in- 
come is derived from livestock, principally cattle, and the 
primary source of forage for these livestock is rangeland. 
Income from wildlife and other recreational enterprises 
on rangeland is becoming increasingly important. 

Most ranches are cow-calf operations, though stocker 
steers make up a significant percentage of many herds. 
Several ranches specialize in breeding and_ selling 
purebreds and crossbreeds. 
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On many ranches the forage produced on rangeland is 
supplemented by tame pastures, crop stubble, and small 
grain. In winter the native forage is often supplemented 
with protein concentrate. Creep feeding of calves and 
yearlings to increase market weight is practiced on some 
ranches. 

The native vegetation in many parts of the survey area 
has been greatly depleted by continued excessive use. 
Much of the acreage that was once open grassland is now 
covered with mesquite brush, weeds, and cactus. The 
amount of forage produced may be less than half of that 
originally produced. Productivity of the range can be in- 
creased by using management practices that are effective 
for specific kinds of soils and for specific range sites. 

Where climate and topography are about the same, dif- 
ferences in the kind and amount of vegetation that range- 
land can produce are related closely to the kind of soil. 
Effective management is based on the relationships 
among soils, vegetation, and water. 

Table 6 shows, for each kind of soil, the name of the 
range site; the potential production of vegetation in 
favorable, normal, and unfavorable years; the common 
plant names;:and the expected percentage of each species 
in the composition of the potential natural plant communi- 
ty. Soils not listed cannot support a natural plant commu- 
nity of predominately grasses, grasslike plants, forbs, or 
shrubs suitable for grazing or browsing. The following are 
explanations of column headings in table 6. 

A range site is a distinctive kind of rangeland that dif- 
fers from other kinds of rangeland in its ability to 
produce a characteristic natural plant community. Soils 
that produce a similar kind, amount, and proportion of 
range plants are grouped into range sites. For those areas 
where the relationship between soils and vegetation has 
been established, range sites can be interpreted directly 
from the soil map. Properties that determine the capacity 
of the soil to supply moisture and plant nutrients have 
the greatest influence on the productivity of range plants. 
Soil reaction, salt content, and a seasonal high water table 
are also important. 

Potential production refers to the amount of vegetation 
that can be expected to grow annually on well-managed 
rangeland that is supporting the potential natural plant 
community. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year the amount and distribution of 
precipitation and the temperatures are such that growing 
conditions are substantially better than average; in a nor- 
mal year these conditions are about average for the area; 
in an unfavorable year, growing conditions are well below 
average, generally because of low available soil moisture. 

Dry weight refers to the total air-dry vegetation 
produced per acre each year by the potential natural 
plant community. Vegetation that is highly palatable to 
livestock and vegetation that is unpalatable are included. 
Some of the vegetation can also be grazed extensively by 
wildlife. 


Conunon plant names are given for the grasses, grass- 
like plants, forbs, and shrubs that make up most of the 
potential natural plant community on each soil. Under 
Composition, the expected proportion of each species is 
presented as the percentage, in air-dry weight, of the 
total annual production of herbaceous and woody plants. 
The amount that can be used as forage depends on the 
kinds of grazing animals and on the grazing season. 
Generally all of the vegetation produced is not used. 

Range management requires, in addition to knowledge 
of the kinds of soil and the potential natural plant com- 
munity, an evaluation of the present condition of the 
range vegetation in relation to its potential. Range condi- 
tion is determined by comparing the present plant com- 
munity, an evaluation of the present condition of the 
particular range site. The more closely the existing com- 
munity resembles the potential community, the better the 
range condition. The objective in range management is to 
control grazing so that the plants growing on a site are 
about the same in kind and amount as the potential natu- 
ral plant community for that site. Such management 
generally results in the maximum production of vegeta- 
tion, conservation of water, and control of erosion. Some- 
times, however, a range condition somewhat below the 
potential meets grazing needs, provides wildlife habitat, 
and protects soil and water resources. 

In the western and northwestern parts of the county, 
the rangeland is generally an open grassland prairie. The 
soils are loamy and deep or moderately deep and have a 
subsoil of clay loam or clay. These soils support tall and 
mid grasses, and potential productivity is medium to high. 
In much of the central and eastern parts of the county, 
the rangeland is generally an oak savannah rangeland, 
commonly called West Cross Timbers. The soils are deep, 
loamy or sandy, and have a subsoil of sandy clay or sandy 
clay loam. These soils support post oak and blackjack oak 
trees and tall grasses such as little bluestem, big 
Se and indiangrass. The potential productivity is 

igh. 

The major management concern on most of the range- 
land is the control of grazing so that the kinds and 
amounts of plants that make up the potential plant com- 
munity are reestablished. Controlling brush and minimiz- 
ing soil erosion are also important management concerns. 
If sound range management based on the soil survey in- 
formation and rangeland inventories is applied, the poten- 
tial for increasing the productivity of range in the area is 
good (fig. 12). 


Engineering 


RoBeErT C. BROWN, engineer, Soi) Conservation Service, helped plan 
and write this section. 

This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this section are engineers, landowners, community 
planners, town and city managers, land developers, buil- 
ders, contractors, and farmers and ranchers. 
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The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, and the 
likelihood of flooding. Where pertinent, data about kinds 
of clay minerals, mineralogy of the sand and silt fractions, 
and the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to: (1) select potential residential, com- 
mercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (8) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 


The information is presented mainly in tables. Table 7 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 8, for sanitary 
facilities; and table 10, for water management. Table 9 
shows the suitability of each kind of soil as a source of 
construction materials. 

The information in the tables, along with the soil map, 
the soil deseriptions, and other data provided in this sur- 
vey can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 7. A slight limitation indicates that 
soil properties are favorable for the specified use; any 
limitation is minor and easily overcome. A moderate 
limitation indicates that soil properties and site features 
are unfavorable for the specified use, but the limitations 
can be overcome or minimized by special planning and 
design. A severe limitation indicates one or more soil pro- 
perties or site features are so unfavorable or difficult to 
overcome that a major increase in construction effort, 
special design, or intensive maintenance is required. For 
some soils rated severe, such costly measures may not be 
feasible. 

Shallow excavations are used for pipelines, sewerlines, 
telephone and power transmission lines, basements, open 
ditches, and cemeteries. Such digging or trenching is in- 
fluenced by the soil wetness caused by a high seasonal 
water table; the texture and consistence of soils; the ten- 
dency of soils to cave in or slough; and the presence of 
very firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil and 
the probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 7 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence from settling or 
shear failure of the foundation does not occur. These 
ratings were determined from estimates of the shear 
strength, compressibility, and shrink-swell potential of the 
soil. Soil texture, plasticity and in-place density, soil wet- 
ness, and depth to a seasonal high water table were also 
considered. Soil wetness and depth to a seasonal high 
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water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and large stones in or on the soil 
are also important considerations in the choice of sites for 
these structures and were considered in determining the 
ratings. Susceptibility to flooding is a serious limitation. 

Local roads and streets referred to in table 7 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, and shrink-swell potential are indica- 
tors of the traffic supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard rock 
or very compact layers, and content of large stones affect 
stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 8 shows the degree and kind of limitations 
of each soil for such uses and the degree of suitability for 
use of the soil as daily cover for landfills. It is important 
to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 


with installation. Excessive slope may cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils, 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table could be in- 
stalled or the size of the absorption field could be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are high in 
content of organic matter and those that have cobbles, 
stones, or boulders are not suitable. Unless the soil has 
very slow permeability, contamination of ground water is 
a hazard where the seasonal high water table is above the 
level of the lagoon floor. In soils where the water table is 
seasonally high, seepage of ground water into the lagoon 
can seriously reduce the lagoon’s capacity for liquid 
waste. Slope, depth to bedrock, and susceptibility to flood- 
ing also affect the suitability of sites for sewage lagoons 
or the cost of construction. Shear strength and permea- 
bility of compacted soils affect the performance of em- 
bankments. 

Sanitary landfill refers to a method of disposing of 
solid waste by placing refuse in successive layers either 
in excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with thin 
layers of soil. Landfill areas are subject to heavy vehicu- 
lar traffic. Risk of polluting ground water and trafficabili- 
ty affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to slow 
permeability, are deep to a seasonal water table, and are 
not subject to flooding. Clayey soils are likely to be sticky 
and difficult to spread. Sandy or gravelly soils generally 
have rapid permeability, which might allow noxious 
liquids to contaminate ground water. Soil wetness may be 
a limitation because operating heavy equipment on a wet 
soil is difficult. Seepage into the refuse increases the risk 
of pollution of ground water. 

In the trench type of landfill, ease of excavation also 
affects the suitability of a soil for this purpose, so the soil 
must be deep to bedrock and free of large stones and 
boulders. Where the seasonal water table is high, water 
seeps into trenches and causes problems in filling. 

Unless otherwise stated, the limitations in table 8 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
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may not be valid. Site investigation is needed before a 
site is selected. 

In the area type of sanitary landfill, refuse is placed on 
the surface of the soil and covered daily with topsoil. The 
limitations caused by soil texture, depth to bedrock, and 
content of stones do not apply to this type of landfill. Soil 
wetness, however, can be a limitation because of difficulty 
in operating equipment. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 9 by ratings of 
good, fair, poor, or unsuited. The texture, thickness, and 
organic-matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 18 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 


Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 15 
percent or less. Soils rated fair have a plasticity index of 
less than 15 and have other limiting features, such as 
moderate shrink-swell potential, moderately steep slopes, 
wetness, or many stones. If the thickness of suitable 
material is less than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and _silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 13. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can limit or prevent 
plant growth. They are naturally fertile or respond well 
to fertilizer. They are not so wet that excavation is dif- 
ficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 
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Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 10 the degree of soil limitation and soil 
and site features that affect use are indicated for each 
kind of soil. This information is significant in planning, in- 
stalling, and maintaining water control structures. 

Soil and site limitations are expressed as. slight, 
moderate, and severe. Slight means that the soil proper- 
ties and site features are generally favorable for the 
specified use and that any limitation is minor and easily 
overcome. Moderate means that some soil properties or 
site features are unfavorable for the specified use but can 
be overcome or modified by special planning and design. 
Severe means that the soil properties and site features 
are so unfavorable and so difficult to correct or overcome 
that major soil reclamation, special design, or intensive 
maintenance is required. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees, 

Drainage of soil is affected by such soil properties as 
permeability, texture, depth to bedrock, hardpan, or other 
layers that affect the rate of water movement, depth to 
the water table, slope, stability of ditchbanks, susceptibili- 
ty to flooding, salinity and alkalinity, and availability of 
outlets for drainage. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


The soils of the survey area are rated in table 11 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 


of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 11 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 8, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 7. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


MONTAGUE COUNTY, TEXAS 35 


Wildlife habitat 


Wildlife resources are important in Montague County 
as a source of recreation and income. Deer, turkey, quail, 
dove, squirrel, and rabbit are the main kinds of wildlife in 
the county. Important furbearers include racoon, fox, bob- 
cat, skunk, and opossum. Ducks and geese are attracted 
to lakes and ponds during migration. Most farm ponds 
and flood prevention lakes are stocked with channel cat- 
fish, black bass, and sunfish. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, in- 
adequate, or inaccessible, wildlife either are scarce or do 
not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 12, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. Examples are corn, wheat, oats, and barley. 
The major soil properties that affect the growth of grain 
and seed crops are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, slope, 
surface stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 


Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Examples are Kleingrass, lovegrass, Johnson- 
grass, and alfalfa. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also considera- 
tions. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Examples are bluestem, 
indiangrass, western wheatgrass, partridgepea, and rag- 
weed. Major soil properties that affect the growth of 
these plants are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. 

Shrubs and the associated trees and vines produce 
fruit, buds, twigs, bark, or foliage used by wildlife and 
provide cover and shade for some species of wildlife. Ex- 
amples of native shrubs and vines include skunkbush, 
greenbrier, roughleaf dogwood, grape, and sumac; exam- 
ples of hardwood trees include post oak, blackjack oak, 
live oak, elm, and hawthorn. Major soil properties that af- 
fect the growth of shrubs and trees are depth of the root 
zone, available water capacity, salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Examples 
of wetland plants are smartweed, wild millet, rushes, 
sedges, and reeds. Major soil properties affecting wetland 
plants are texture of the surface layer, wetness, reaction, 
salinity, slope, and surface stoniness. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control devices in 
marshes or streams. Examples are waterfowl feeding 
areas and ponds. Major soil properties affecting shallow 
water areas are depth to bedrock, wetness, surface stoni- 
ness, slope, and permeability. The availability of a de- 
pendable water supply is important if water areas are to 
be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, meadowlark, field sparrow, and cot- 
tontail rabbit. 

Wetland habitat consists of open, marshy or swampy, 
shallow-water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, and shore birds. 
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Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
white-tailed deer, bobeat, coyote, raccoon, skunk, 
meadowlark, and lark bunting. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classification, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
pertinent soil and water features, engineering test data, 
and data obtained from physical and chemical laboratory 
analyses of soils. 


Engineering properties 


Table 13 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 13 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 


Texture is described in table 13 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 


clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (1). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
ae have a dual classification symbol, for example, CL- 

L. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 13. Also in 
table 13 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Ranges in 
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liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterburg limits extend a marginal amount across clas- 
sification boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted in table 13. 


Physical and chemical properties 


Table 14 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 


that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment (6). The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 


Soil and water features 


Table 15 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
to deep, moderately well drained to well drained soils that 
have moderately fine texture to moderately coarse tex- 
ture. These soils have a moderate rate of water transmis- 
sion. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 
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Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rainfall or snowmelt and water in swamps and 
marshes is not considered flooding. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding; and informa- 
tion that relates the position of each soil on the landscape 
to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated are the depth to the seasonal 
high water table; the kind of water table, that is, perched, 
artesian, or apparent; and the months of the year that the 
water table commonly is high. Only saturated zones above 
a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation: is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the soil mapping. The kind of bedrock 


and its hardness as related to ease of excavation is also 
shown. Rippable bedrock can be excavated with a single- 
tooth ripping attachment on a 200-horsepower tractor, but 
hard bedrock generally requires blasting. 


Classification of the soils 


In this section, the soil series recognized in the survey 
area are described, the current system of classifying soils 
is defined, and the soils in the area are classified accord- 
ing to the current system. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
typical of the soil series in the survey area, is described. 
The detailed descriptions of each soil horizon follow stan- 
dards in the Soil Survey Manual(5). Unless otherwise 
noted, colors described are for dry soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Aledo series 


The Aledo series consists of shallow, gravelly soils that 
formed over fractured limestone bedrock. Slope ranges 
from 1 to 20 percent, but is dominantly 1 to 8 percent. 

Typical pedon of Aledo gravelly clay loam, 1 to 8 per- 
cent slopes; from the intersection of Farm Road 455 and 
Farm Road 922 in Forestburg, about 5.6 miles southeast 
of Farm Road 922 to its intersection with county road; 1 
mile southwest and 0.6 mile southeast on county road; and 
27 feet northeast of county road right-of-way in native 
grass pasture: 


A11—0 to 5 inches; dark grayish brown (10YR 4/2) gravelly clay loam, 
very dark grayish brown (10YR 3/2) moist; strong fine granular 
structure; hard, friable; many fine roots; many worm casts; about 30 
percent by volume limestone gravel 1/2 inch to 3 inches in diameter; 
calcareous; moderately alkaline; clear irregular boundary. 

A12—5 to 14 inches; dark grayish brown (10YR 4/2) very gravelly clay 
loam, very dark grayish brown (10YR 3/2) moist; strong fine granu- 
lar structure; hard, friable; many fine roots; many worm casts; 
about 75 percent by volume limestone fragments mostly less than 6 
inches across the long axis; calcareous; moderately alkaline; abrupt 
wavy boundary. 

R—14 to 18 inches; indurated limestone that is fractured. 


The solum ranges from 8 to 20 inches in thickness over fractured 
limestone bedrock. Average content of limestone fragments ranges from 
5 to 50 percent in the All horizon and from 40 to 80 percent in the A12 
horizon. The calcium carbonate equivalent ranges from 40 to 80 percent. 

The A horizon is grayish brown, dark grayish brown, very dark gray- 
ish brown, dark brown, or brown. The Al2 horizon is gravelly loam, 
gravelly clay loam, very gravelly loam, or very gravelly clay loam. 
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Anocon series 


The Anocon series consists of deep, loamy soils on 
uplands. These soils formed in materials weathered from 


sandstone and shaly clay. Slope ranges from 1 to 5 per- 
cent. 


Typical pedon of Anocon fine sandy loam in an area of 
Anocon-Stoneburg association, undulating; from the inter- 
section of Farm Road 108 and Farm Road 1759 in 
Nocona, about 5.6 miles west and north on Farm Road 
1759 to its intersection with county road; 0.3 mile east on 
county road; 0.25 mile southeast on pasture road; and 12 
feet north of pasture road: 


A1—O to 16 inches; brown (10YR 5/8) fine sandy loam, dark brown 
(10YR 3/3) moist; weak fine granular structure; hard, friable; many 
fine roots; many fine pores; common worm casts; slightly acid; 
gradual smooth boundary. 

B21t—16 to 26 inches; reddish brown (5YR 4/4) sandy elay, dark reddish 
brown (SYR 3/4) moist; common fine distinct mottles of yellowish 
red; moderate fine and medium subangular blocky structure; very 
hard, very firm; many fine roots; thin clay films; few black concre- 
tions; neutral; gradual smooth boundary. 

B22t—26 to 39 inches; brown (7.5YR 5/4) sandy clay, dark brown (7.5YR 
4/4) moist; common fine faint mottles of reddish yellow; coatings on 
peds are brown (10YR 5/3); strong medium blocky structure; very 
hard, very firm; common fine roots; thin continuous clay films; few 
black concretions; noncaleareous; moderately alkaline; gradual 
smooth boundary. 

B3t—39 to 65 inches; yellowish red (SYR 5/6) sandy clay loam, yellowish 
red (SYR 5/6) moist; few fine faint mottles of light brownish gray; 
coatings on peds are reddish brown (5YR 5/3); moderate medium 
subangular blocky structure; very hard, firm; few fine roots; com- 
mon fine pores; few thin patchy clay films; common black concre- 
tions; few weakly cemented medium masses of caleium carbonate; 
common threads and films of fine gypsum crystals in lower part; 
calcareous; moderately alkaline. 


Solum thickness ranges from 60 to more than 80 inches. 

The A horizon is dark grayish brown, grayish brown, or brown. It is 
slightly acid or neutral. 

The Blt horizon, where present, is brown loam or sandy clay loam. 
The B2t horizon is sandy clay, clay loam, or clay and has clay content of 
35 to 50 percent. It has few to common reddish, yellowish, or brownish 
mottles; in places below a depth of 30 inches it has a few gray or gray- 
ish brown mottles. The B21t horizon is reddish brown, brown, or yel- 
lowish brown. It is slightly acid or neutral. The B22t horizon is reddish 
yellow, brown, or yellowish brown. It is slightly acid through mildly al- 
kaline. The B3t horizon is yellowish red, reddish yellow, brown, or yel- 
lowish brown and has mottles similar in color to the B22t horizon. It is 
neutral through moderately alkaline. Fragments of sandstone are in 
some pedons in the form of discontinuous remnant stone lines. 


Bastrop series 


The Bastrop series consists of deep, loamy soils on 
uplands. These soils formed in geologic terrace materials, 
mostly along the Red River. Slope ranges from 2 to 8 
percent. 

Typical pedon of Bastrop loam, 2 to 5 percent slopes; 
from the intersection of Farm Road 2849 and Farm Road 
103 at Prairie Valley, about 3.3 miles north and east on 
Farm Road 103 to its intersection with county road; 0.5 
mile east and 0.5 mile north on county road; 340 feet east 
of county road on field road; and 20 feet north of field 
road in native pasture: 


A1l—0 to 7 inches; brown (7.5YR 5/2) loam, dark brown (75YR 4/2) 
moist; moderate very fine subangular blocky structure; slightly 
hard, very friable; many fine roots; many worm casts; few fine 
siliceous pebbles; slightly acid; gradual smooth boundary. 

B21t—7 to 30 inches; red (2.5YR 5/6) loam, reddish brown (2.5YR 4/4) 
moist; moderate fine subangular blocky structure; hard, friable; 
many fine roots; common fine pores; many worm casts; common 
thin patchy clay films; few fine siliceous pebbles; slightly acid; dif- 
fuse smooth boundary. 

B22t—30 to 61 inches; red (2.5YR 5/6) loam, red (2.5YR 4/6) moist; 
moderate medium subangular blocky structure; hard, friable; com- 
mon fine roots; common fine pores; common thin clay films; few 
fine siliceous pebbles; neutral; gradual smooth boundary. 

B3t—61 to 70 inches; light red (2.5YR 6/6) loam, red (25YR 5/6) moist; 
moderate medium subangular blocky structure; hard, friable; few 
fine roots; few fine pores; few thin clay films; few weakly cemented 
concretions of calcium carbonate; few very fine pockets of uncoated 
sand grains; few fine siliceous pebbles; calcareous; moderately al- 
kaline. 


The solum ranges from 60 to about 90 inches in thickness. Small 
siliceous pebbles make up from none to 15 percent, by volume, of the 
soil. 

The A horizon is brown, reddish brown, or yellowish brown. It is 
slightly acid or neutral. 

The B2t horizon is red, reddish brown, yellowish red, or reddish yel- 
low loam, clay loam, or sandy clay loam. It is slightly acid through mildly 
alkaline. The B3t horizon is light red or reddish yellow and is mildly al- 
kaline or moderately alkaline. 


Bolar series 


The Bolar series consists of moderately deep, calcare- 
ous, loamy soils that formed over limestone bedrock. 
Slope ranges from 2 to 8 percent. 

Typical pedon of Bolar clay loam, 2 to 5 percent slopes; 
from the intersection of Farm Road 455 and Farm Road 
1655 in Forestburg, about 4.2 miles southeast on Farm 
Road 455 to its intersection with county road; 0.7 mile 
east on county road; and 100 feet north of county road 
right-of-way in native grass pasture: 


A1—0 to 9 inches; dark grayish brown (10YR 4/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; moderate very fine subangular 
blocky structure; hard, friable; many fine roots; common worm 
casts; calcareous; moderately alkaline; clear smooth boundary. 

B21lca—9 to 15 inches; grayish brown (10YR 5/2) silty clay loam, dark 
grayish brown (10YR 4/2) moist; moderate very fine subangular 
blocky structure; hard, friable; many fine roots; few fine concretions 
of calcium carbonate; calcareous; moderately alkaline; gradual 
smooth boundary. 

B22ca—15 to 23 inches; brown (10YR 5/8) clay loam, dark brown (10YR 
4/3) moist; moderate very fine subangular blocky structure; hard, 
friable; common fine roots; common fine concretions of calcium car- 
bonate; common worm casts; calcareous; moderately alkaline; 
gradual smooth boundary. 

B3ca—28 to 27 inches; pale brown (10YR 6/8) very gravelly clay loam, 
brown (10YR 5/3) moist; moderate very fine subangular blocky 
structure; hard, friable; few fine roots; estimated 60 percent by 
volume weakly cemented fragments of limestone from 0.2 inch to 3 
inches in diameter; common fine soft masses of calcium carbonate; 
common worm casts; calcareous; moderately alkaline; abrupt smooth 
boundary. 

R—-27 to 30 inches; fractured limestone bedrock. 


The solum ranges from 20 to 40 inches in thickness. Limestone frag- 
ments of gravel to stone size in the solum range from a few to 30 per- 
cent, by volume. Calcium carbonate content of the control section is 40 
to 75 percent. 

The A horizon is brown, dark grayish brown, or grayish brown clay 
loam or stony clay loam. 
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The B2ca horizon is brown, grayish brown, pale brown, or very pale 
brown loam, clay loam, or silty clay loam. Nonearbonate clay content 
ranges from 20 to 35 percent. 

The R layer is fractured limestone that is interbedded with calcare- 
ous, clayey marl. 


Bonti series 


The Bonti series consists of moderately deep, loamy 
soils that are clayey in the lower part. These soils are on 
uplands. They formed in interbedded sandstone and clays. 
Slope ranges from 2 to 20 percent. 

Typical pedon of Bonti fine sandy loam, 2 to 5 percent 
slopes; from the intersection of Farm Road 1806 and 
Texas Highway 59 in Montague, about 4.8 miles west on 
Farm Road 1806 to its intersection with county road; 0.5 
mile south on county road; and 15 feet west of county 
road right-of-way in native grass pasture: 


Al—0 to 5 inches; brown (10YR 5/3) fine sandy loam, dark brown 
(LOYR 3/8) moist; weak fine subangular blocky structure; hard, very 
friable; many fine roots; slightly acid; clear smooth boundary. 

A2—5 to 8 inches; pale brown (10YR 6/3) fine sandy loam, brown (l0YR 
4/8) moist; weak fine subangular blocky structure; hard, very fria- 
ble; common fine roots; few round siliceous pebbles; slightly acid; 
clear smooth boundary. 

B21t—8 to 19 inches; yellowish red (5YR 5/6) sandy clay, reddish brown 
(5YR 4/4) moist; moderate fine subangular blocky structure; very 
hard, firm; common fine roots and few tree roots; common thin clay 
films on faces of peds; few sandstone pebbles less than 25 mm in 
diameter; strongly acid; gradual smooth boundary. 

B22t—19 to 29 inches; yellowish red (6YR 5/6) sandy clay, yellowish red 
(SYR 4/6) moist; common fine distinct strong brown mottles; 
moderate fine subangular blocky structure; very hard, firm; few 
fine roots; common thin clay films on faces of peds; few thin layers 
of sandstone fragments about 4 inches in diameter in lower part; 
strongly acid; abrupt boundary. 

R—29 to 32 inches; brownish yellow, strongly cemented sandstone. 


The solum ranges from 20 to 40 inches in thickness over sandstone. 
Sandstone fragments vary in amount from none to about 30 percent, by 
volume, and in size from 0.5 inch to 24 inches in diameter. 

The Al horizon is brown, grayish brown, or light brown fine sandy 
loam or stony fine sandy loam. It is medium acid through neutral. The 
A2 horizon is pale brown, light brown, or reddish yellow. It is slightly 
acid or neutral. 

The B21t horizon is yellowish red, reddish brown, or red. The B22t 
horizon is yellowish red, reddish brown, brown, or strong brown. The 
B2t horizon is clay, clay loam, or sandy clay and has clay content of 35 
to 45 percent. It is medium acid or strongly acid. 

The underlying sandstone is strongly cemented and is interbedded 
with clay. 


Bosque series 


The Bosque series consists of deep, loamy soils on flood 
plains. These soils formed in calcareous alluvial sediments. 
Slope ranges from 0 to 1 percent. 

Typical pedon of Bosque loam, occasionally flooded; 
from the intersection of Texas Highway 59 and US. 
Highway 82 at Saint Jo, about 3.2 miles southwest on 
Texas Highway 59 to its intersection with county road; 
1.7 miles northwest on county road; and 75 feet north of 
county road right-of-way in pasture: 


Al—0 to 22 inches; dark brown (10YR 4/8) loam, dark brown (10YR 3/3) 
moist; weak fine subangular blocky structure; hard, friable; many 
fine roots; common fine pores; common worm casts; few fine calci- 


um carbonate concretions; calcareous; moderately alkaline; gradual 
smooth boundary. 

B21—22 to 44 inches; brown (10YR 5/3) loam, dark brown (10YR 4/3) 
moist; weak fine subangular blocky structure; hard, friable; common 
fine roots; common fine pores; common fine calcium carbonate 
concretions; calcareous; moderately alkaline; gradual smooth boun- 
dary. 

B22—44 to 65 inches; pale brown (10YR 6/3) loam, brown (10YR 5/3) 
moist; few fine faint yellowish brown mottles; weak fine subangular 
blocky structure; hard, friable; many threads and films of calcium 
carbonate; common fine concretions of calcium carbonate; calcare- 
ous; moderately alkaline. 


The 10- to 40-inch control section is loam or clay loam; clay content 
ranges from 20 to 35 percent. 

The A horizon is dark grayish brown, brown, or very dark grayish 
brown. It ranges from 20 to 50 inches in thickness. 

The B2 horizon is brown, pale brown, or yellowish brown loam or clay 
loam. Lenses of fine sandy loam are in some pedons. 


Branyon series 


The Branyon series consists of deep, clayey soils on 
uplands. These soils formed in ancient alluvium or out- 
wash materials. Slope ranges from 1 to 3 percent. 

Typical pedon of Branyon silty clay, 1 to 3 percent 
slopes; from the intersection of Texas Highway 59 and 
US. Highway 82 at Saint Jo, about 5.2 miles southwest on 
Texas Highway 59 to intersection with oilfield road; 2.0 
miles south on oilfield road; 0.4 mile west and north of oil 
tanks on field road to pond dam; and 120 feet north of 
pond dam in a microhigh in native grass pasture: 


A11—0 to 33 inches; very dark gray (LOYR 3/1) silty clay, black (OYR 
2/1) moist; moderate fine angular blocky structure; very hard, very 
firm; many fine roots; few fine snail fragments and few fine concre- 
tions of calcium carbonate; calcareous; moderately alkaline; gradual 
wavy boundary. 

A12—33 to 48 inches; dark gray (10YR 4/1) silty clay, very dark gray 
QOYR 3/1) moist; coarse intersecting slickensides and _paral- 
lelepipeds; common fine roots; few fine snail fragments and concre- 
tions of calcium carbonate; calcareous; moderately alkaline; gradual 
wavy boundary. 

A13—48 to 65 inches; dark gray (10YR 4/1) silty clay, very dark gray 
(10YR 3/1) moist; common fine faint mottles of yellowish brown 
(1OYR 5/4); weak medium angular blocky structure; few intersect- 
ing slickensides; few fine strongly and weakly cemented concretions 
of calcium carbonate; few fine black concretions; caleareous; 
moderately alkaline. 


The solum ranges from 60 to more than 100 inches in thickness. When 
the soil is dry, cracks 1 to 3 inches wide extend from the surface to a 
depth of 20 to 50 inches or more. The A horizon is very dark gray or 
dark gray. 

The AC horizon, where present, is gray, grayish brown, light brownish 
gray, or light yellowish brown and contains few to common distinct 
brownish or yellowish mottles. It is clay or silty clay, and limestone peb- 
bles make up as much as 10 percent, by volume, of the horizon. 


Chaney series 


The Chaney series consists of deep soils on uplands. 
These soils have a sandy surface layer and a clayey sub- 
soil. They formed in materials weathered from shaly clay 
and soft sandstone. Slope ranges from 2 to 5 percent. 

Typical pedon of Chaney loamy fine sand, 2 to 5 per- 
cent slopes; from the intersection of Farm Road 1749 and 
Texas Highway 114 in Sunset, about 5.5 miles northwest 
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on Texas Highway 114 to its intersection with county 
road; 0.3 mile southeast on county road to intersection 
with paved road; 300 feet south on paved road; and 25 
feet east of road right-of-way in cultivated peach orchard: 


Ap—0 to 6 inches; pale brown (OYR 6/3) loamy fine sand, brown (1OYR 
4/3) moist; single grained; loose; few fine roots; common fine 
siliceous pebbles; slightly acid; abrupt smooth boundary. 

A2—6 to 10 inches; very pale brown (1OYR 7/3) loamy fine sand, yel- 
lowish brown (10YR 5/4) moist; single grained; loose; few fine roots; 
common fine siliceous pebbles; slightly acid; abrupt smooth bounda- 
ry. 

B21t—10 to 23 inches; reddish yellow (7.5YR 6/6) sandy clay, strong 
brown (7.5YR 5/6) moist; common fine distinct red mottles; 
moderate medium subangular blocky structure; very hard, firm; few 
fine roots; few fine siliceous pebbles; medium acid; clear wavy 
boundary. 

B22t—23 to 47 inches; mottled reddish yellow (7.5YR 6/8) and light gray 
(OYR 6/1) sandy clay, strong brown (7.5YR 5/8), and light gray 
QOYR 6/1) moist; common medium prominent red (2.5YR 4/8) mot- 
tles; moderate coarse subangular blocky structure; very hard, firm; 
few fine roots; few fine siliceous pebbles; medium acid; gradual 
wavy boundary. 

C—47 to 52 inches; mottled reddish yellow (7.5YR 6/8) and light gray 
(IOYR 6/1) clay; massive; very hard, very firm; medium acid. 


The solum ranges from 40 to 60 inches in thickness. 

The Ai horizon is brown, pale brown, light brownish gray, or grayish 
brown. It is medium acid, slightly acid, or neutral. The A2 horizon is 
pale brown or very pale brown. Cultivation usually mixes the Al and A2 
horizons. 

The B2t horizon is red, reddish brown, reddish yellow, yellowish red, 
yellowish brown, or brownish yellow. It contains few to many mottles of 
shades of red, brown, yellow, gray, and olive. The B2t horizon is sandy 
clay or clay and is medium acid or slightly acid. 

The C horizon ranges from sandy clay loam to shaly clay. Some 
pedons have weakly cemented, discontinuous sandstone layers in the C 
horizon. The C horizon is medium acid through mildly alkaline. 


Cona series 


The Cona series consists of moderately deep, stony 
soils on uplands. These soils formed in materials 
weathered from interbedded shaly clays. Slope ranges 
from 5 to 25 percent. 

Typical pedon of Cona stony sandy loam in an area of 
Cona association, hilly; from the intersection of State 
Highway 114 and Farm Road 1749 in Sunset, about 3.5 
miles northwest on State Highway 114 to intersection 
with county road; 0.4 mile northeast and 0.1 mile 
southeast on county road; and 10 feet west of county road 
right-of-way in a wooded pasture: 


Al—O to 4 inches; brown (1OYR 4/3) stony sandy loam, brown (1OYR 
4/3) moist; weak very fine subangular blocky structure; soft, very 
friable; many fine roots; about 5 percent by volume rounded quartz 
pebbles; about 15 percent surface cover of partially rounded con- 
glomerate sandstone fragments and stones 3 to 20 inches across 
long axis and few stones embedded in horizon; neutral; clear wavy 
boundary. 

A2—4 to 8 inches; very pale brown (IOYR 7/4) stony sandy loam, light 
yellowish brown (1OYR 6/4) moist; structureless; soft, very friable; 
many fine roots; about 15 percent by volume rounded quartz peb- 
bles and about 25 percent by volume partially rounded con- 
glomerate sandstone fragments and stones; neutral; abrupt wavy 
boundary. 

B21t—& to 17 inches: red (2.5YR 4/6) sandy clay, dark red (25YR 3/6) 
moist; common medium distinct mottles of reddish yellow (7.5YR 


6/6); moderate medium subangular blocky structure; very hard, 
very firm; common fine roots; thin continuous clay films; few 
pockets of clean sand grains; about 5 to 10 percent by volume 
rounded quartz pebbles; strongly acid; clear wavy boundary. 

B22t—17 to 27 inches; mottled red (2.5YR 4/6) and reddish yellow 
(7.5YR 6/6) clay, dark red (2.5YR 3/6), and strong brown (7.5YR 
5/6) moist; moderate medium blocky structure; very hard, very 
firm; common fine roots; few rounded quartz pebbles; thin continu- 
ous clay films; few. pockets of clean sand grains; strongly acid; 
gradual wavy boundary. 

B38t—27 to 33 inches; pale yellow (2.5Y 7/4) clay, light yellowish brown 
(2.5Y 6/4) moist; common fine and medium mottles of red (2.5YR 
4/8) and reddish yellow (7.5YR 6/6); common fine and medium light 
gray (2.5Y 7/2) bodies of shale; moderate medium blocky structure; 
very hard, very firm; few fine roots; few rounded quartz pebbles; 
thin patchy clay films; strongly acid; gradual wavy boundary. 

Cr—-33 to 45 inches; light gray (2.5Y 7/2) shaly clay; common fine and 
medium distinct mottles of red (2.5YR 4/8) and strong brown 
(7.5YR 5/6); weak platy and blocky structure; retains part of ap- 
parent original rock structure; very hard, very firm; few fine tree 
roots; strongly acid. 


The solum ranges from 20 to 40 inches in thickness. 

The Ai horizon is brown, grayish brown, or dark grayish brown. The 
A2 horizon is pale brown, very pale brown, or light brown. Coarse frag- 
ments of siliceous pebbles and conglomerate sandstone make up 5 to 50 
percent of the volume of the A horizon. Reaction is slightly acid through 
mildly alkaline. 

The B21t horizon is red, yellowish red, or reddish yellow. Some 
pedons have mottles of reddish yellow or strong brown. The B22t and 
B3t horizons are mottled red, reddish yellow, yellowish red, strong 
brown, yellow, or light gray. The gray colors are inherited from the 
gray, shaly parent material. 

The B2t and Bat horizons are sandy clay or clay. They are strongly 
acid through slightly acid. Quartz pebbles are common. 

The Cr horizon is reddish, brownish, or grayish shaly clay or clay loam 
which retains part of the original rock structure. It is strongly acid through 
slightly acid. 


Duffau series 


The Duffau series consists of deep, loamy and sandy 
soils on uplands. These soils formed in loamy and sandy 
materials. Slope ranges from 1 to 8 percent. 

Typical pedon of Duffau fine sandy loam, 2 to 5 percent 
slopes; from the intersection of Farm Road 1749 and 
Texas Highway 114 in Sunset, about 3.8 miles northeast 
on Farm Road 1749 to its intersection with county road; 
2.0 miles southeast; 1.5 miles northeast to intersection 
with another county road; 0.1 mile southeast on county 
road; and 10 feet northeast of county road right-of-way in 
wooded pasture: 


Al—0 to 5 inches; brown (1O0YR 5/3) fine sandy loam, dark brown 
(lOYR 3/3) moist; weak very fine subangular blocky structure; 
slightly hard, friable; many fine roots; common worm casts; mildly 
alkaline; gradual smooth boundary. 

A2—5 to 12 inches; light brown (75YR 6/4) fine sandy loam, brown 
(75YR 5/4) moist; weak fine subangular blocky structure; slightly 
hard, very friable; many fine roots; neutral; clear smooth boundary. 

B2it—12 to 26 inches; yellowish red (SYR 5/8) sandy clay loam, dark 
yellowish red (SYR 4/8) moist; moderate medium subangular blocky 
structure; hard, friable; common fine roots; common fine pores; 
common worm holes and casts; thin patchy clay films; few fine hard 
black concretions; slightly acid; gradual smooth boundary. 

B22t—26 to 45 inches; reddish yellow (SYR 6/8) sandy clay loam, yel- 
lowish red (5YR 5/8) moist; moderate coarse subangular blocky 
structure; hard, friable; common fine pores; common worm holes 
and casts; thin patchy clay films; few fine hard black concretions; 
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few fine pockets of clean sand grains in lower part; medium acid; 
gradual smooth boundary. 

B23t—45 to 70 inches; red (2.5YR 5/8) sandy clay loam, red (2.5YR 4/8) 
moist; common fine and medium distinct reddish yellow (6YR 7/6) 
mottles; moderate coarse subangular blocky structure; hard, friable; 
few fine roots; common fine pores; thin patchy clay films; slightly 
acid. 


The solum ranges from 60 to more than 80 inches in thickness. 

The Al horizon is brown, pale brown, dark grayish brown, or grayish 
brown. The A2 horizon is brown, pale brown, light brown, or very pale 
brown. The A horizon is fine sandy loam or loamy fine sand. It is 
slightly acid, neutral, or mildly alkaline. 

The B2lt, B22t, and B23t horizons are yellowish red, reddish yellow, 
red, light red, or strong brown. They are sandy clay loam, loam, or clay 
loam and have clay content of about 20 to 35 percent. They are slightly 
acid through mildly alkaline. 

The C horizon, where present, is reddish or yellowish sandy clay loam, 
loam, fine sandy loam, or weakly cemented sandstone. 


Eufaula series 


The Eufaula series consists of deep, sandy soils on 
uplands. These soils formed in thick, sandy materials. 
Slope ranges from 1 to 8 percent. 

Typical pedon of Eufaula fine sand in an area of Eufau- 
la-Patilo complex, 1 to 8 percent slopes; from the intersec- 
tion of Farm Road 103 and Farm Road 1956 in Nocona, 
12.1 miles east on Farm Road 1956 to farmhouse and 
pasture entrance gate; 0.8 mile north on pasture road to 
electric transmission line; and 500 feet east of road in na- 
tive pasture: 


A1l—0 to 4 inches; pale brown (10YR 6/8) fine sand, brown (10YR 4/3) 
moist; single grained; loose; many fine roots; slightly acid; clear 
smooth boundary. 

A21—4 to 60 inches; pink (7.5YR 8/4) fine sand, light brown (7.5YR 6/4) 
moist; single grained; loose; common fine roots; neutral; gradual 
smooth boundary. 

A22&B2t—60 to 80 inches; pink (7.5YR 7/4) fine sand, light brown 
(7.5YR 6/4) moist; single grained; loose; lamellae of yellowish red 
(5YR 5/6) fine sandy loam (B2t); the lamellae are massive; lamellae 
are slightly hard, friable; lamellae are wavy and discontinuous, are 
1/8 to 1/2 inch thick and have estimated combined thickness of 3 
inches; the lamellae have clay bridges between sand grains; neutral. 


The solum ranges from 72 to 120 inches in thickness. Reaction ranges 
from strongly acid through neutral. 

The Al horizon is pale brown, light brownish gray, grayish brown, 
brown, or yellowish brown. The A21 and A22 horizons are very pale 
brown or pink fine sand or loamy fine sand. 

The B2t horizon is reddish yellow, yellowish red, or strong brown. It 
mainly exists as lamellae, but some pedons have a continuous B2t 
horizon of loamy fine sand. The lamellae are fine sandy loam or loamy 
fine sand. 

The Eufaula soils of Montague County are outside the range of the 
series because the combined thickness of the lamellae is too thin to 
qualify as an argillic horizon. Use, behavior, and management, however, 
are similar to those of the Eufaula series. 


Exray series 


The Exray series consists of shallow, loamy soils on 
uplands. These soils formed over sandstone. Slope ranges 
from 5 to 25 percent. 

Typical pedon of Exray stony fine sandy loam in an 
area of Bonti-Exray complex, 5 to 25 percent slopes; from 
the intersection of U.S. Highway 81-287 and Texas 


Highway 59 in Bowie; about 0.7 mile southwest on Texas 
Highway 59 to intersection with county road; 2.0 miles 
west on county road; and 3 feet south of county road 
right-of-way in wooded pasture: 


A1—0 to 3 inches; brown (10YR 5/8) stony fine sandy loam, dark brown 
(1OYR 3/3) moist; weak very fine subangular blocky structure; hard, 
friable; many fine roots; common fine pores; few fine pebbles of 
quartz; few sandstone pebbles; surface has 2 percent cover of sand- 


stone fragments 3 to 15 inches in diameter; slightly acid; clear 
smooth boundary. 


A2—8 to 6 inches; light yellowish brown (10YR 6/4) fine sandy loam, 
yellowish brown (10YR 5/4) moist; hard, friable; common fine roots; 
many fine pebbles of quartz; estimated 15 percent by volume sand- 


stone pebbles 0.3 inch to 3 inches in diameter; medium acid; clear 
smooth boundary. 


B2t—6 to 13 inches; red (25YR 4/6) sandy clay, dark red (2.5YR 3/6) 
moist; very hard, firm; common fine roots; common fine pores; thin 
continuous clay films on surfaces of peds; common earthworm casts; 
estimated 15 percent by volume subrounded sandstone fragments 
0.5 inch to 3 inches in diameter; medium acid; abrupt wavy bounda- 
ry. 

R—13 to 16 inches; strongly cemented yellowish brown sandstone; coar- 
sely fractured; slightly acid. 


The solum ranges from 10 to 20 inches in thickness over sandstone. 

The Al horizon is brown or dark grayish brown. The A2 horizon is 
light yellowish brown, very pale brown, light brown, or brown. The Al 
and A2 horizons are neutral or slightly acid. Sandstone fragments vary 


in amount from a few to about 30 percent, by volume, and in size from 3 
to 80 inches in diameter. 


The B2t horizon is yellowish red, reddish brown, or red clay loam, 
sandy clay, or clay. It is medium acid or slightly acid. 

The underlying sandstone is strongly cemented and is coarsely frac- 
tured in the upper part. 


Gaddy series 


The Gaddy series consists of deep, reddish, sandy soils 
on flood plains. These soils formed in sandy alluvium 
along the Red River. Slope ranges from 0 to 1 percent. 

Typical pedon of Gaddy loamy fine sand in an area of 
Gaddy soils, frequently flooded; from the intersection of 
Farm Road 2849 and Farm Road 103 at Prairie Valley, 
2.1 miles west on Farm Road 2949 to intersection with 
county road; 2.8 miles north on county road; and 700 feet 
west of county road right-of-way in native pasture: 


A1—0 to 4 inches; light reddish brown (5YR 6/4) loamy fine sand, red- 
dish brown (5YR 5/4) moist; single grained; soft, very friable; com- 
mon fine roots; calcareous; moderately alkaline; abrupt smooth 
boundary. 


C1—4 to 16 inches; pink (7.5YR 7/4) loamy fine sand, light brown 
(7.5YR 6/4) moist; single grained; soft, very friable; few fine roots; 
common fine strata of slightly darker fine sandy loam; caleareous; 
moderately alkaline; abrupt smooth boundary. 

C2—16 to 45 inches; pink (7.5YR 7/4) fine sand, light brown (7.5YR 6/4) 
moist; single grained; loose; few thin strata of slightly darker fine 
sandy loam; caleareous; moderately alkaline. 


The Al horizon is light reddish brown, reddish yellow, or light brown 


loamy fine sand or fine sandy loam. Reaction is mildly alkaline or 
moderately alkaline. 


The C horizon is reddish yellow, pink, or light brown loamy fine sand 
or fine sand and has thin strata of fine sandy loam. 
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Gowen series 


The Gowen series consists of deep, loamy soils on flood 
plains. These soils formed in loamy alluvium. Slope ranges 
from 0 to 1 percent. 


Typical pedon of Gowen loam, occasionally flooded; 
from the intersection of Texas Highway 59 and Farm 
Road 2583 southwest of Bowie, about 4.2 miles southwest 


on Texas Highway 59; and 500 feet east of highway right- 
of-way in Coastal bermudagrass pasture: 


Al—0 to 18 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak fine subangular blocky struc- 
hard, friable; common fine roots; neutral; clear smooth boun- 

ary. 

Al2—18 to 28 inches; dark grayish brown (10YR 4/2) loam, dark grayish 
brown (10YR 3/2) moist; moderate fine subangular blocky structure; 
hard, friable; common fine roots; many fine pores; neutral; gradual 
smooth boundary. 

C1—28 to 52 inches; brown (10YR 5/8) clay loam, brown (10YR 4/3) 
moist; weak fine subangular blocky structure in upper part becom- 
ing massive in lower part; hard, friable; few fine roots; few fine 
pores; neutral. 


The A horizon is 24 to 48 inches thick. It is brown, dark grayish 
brown, dark gray, or grayish brown loam or clay loam. It is neutral 
through moderately alkaline. A light colored overwash of fine sandy 
loam less than 20 inches thick over a buried mollic epipedon is common 
in areas that are frequently flooded. 

Some pedons have a B horizon of higher chroma than the A horizon. 

The C horizon is brown, yellowish brown, or dark yellowish brown 
loam or clay loam. It is neutral through moderately alkaline. 


Hensley series 


The Hensley series consists of shallow, loamy soils. 
These soils formed over limestone. Slope ranges from 1 to 
5 percent, but is dominantly 1 to 3 percent. 

Typical pedon of Hensley loam, 1 to 5 percent slopes; 
from the intersection of Farm Road 677 and USS. 
Highway 82 in Saint Jo, about 1.9 miles southwest on 
Farm Road 677, 90 feet west of Farm Road right-of-way 
in native grass pasture: 


Al—0 to 4 inches; brown (7.5YR 4/2) loam, dark brown (7.5YR 3/2) 
moist; moderate fine granular structure and weak platy structure in 
upper 1 inch; hard, friable; many fine roots; mildly alkaline; clear 
smooth boundary. 

B2t—4 to 16 inches; dark reddish brown (2.5YR 3/4) clay, dark reddish 
brown (25YR 3/4) moist; moderate very fine and fine angular 
blocky structure; extremely hard, very firm; thin distinct continuous 
clay films on faces of peds; common fine roots; mildly alkaline; 
abrupt smooth boundary. 

R—16 to 20 inches; indurated limestone bedrock; slightly fractured. 


The solum is 10 to 20 inches thick over indurated limestone. 

The A horizon is brown or reddish brown. It is slightly acid through 
mildly alkaline. 

The B2t horizon is reddish brown, dark reddish brown, red, or dark 
red. It is clay loam or elay and had elay content of 35 to 55 percent. It is 
neutral through moderately alkaline. 


Knoco series 


The Knoco series consists of very shallow to shallow, 
clayey soils on uplands. These soils formed in calcareous, 
clayey red-bed shale. Slope ranges from 5 to 25 percent. 


Typical pedon of Knoco stony clay in an area of Ver- 
non-Knoco complex, 5 to 25 percent slopes, severely 
eroded; from the intersection of U.S. Highway 81 and 
U.S. Highway 82 in Ringgold, about 2.1 miles east on U.S. 
Highway 82; and 100 feet north of highway right-of-way 
in native rangeland: 


A1—0 to 7 inches; reddish brown (2.5YR 5/4) stony clay, reddish brown 
(2.5YR 4/4) moist; moderate fine and medium blocky structure; very 
hard, very firm; common fine roots; 70 percent cover of calcareous 
sandstone, siltstone, and siliceous pebbles from 1/4 inch to 3 inches 
in diameter; 5 percent cover of calcareous sandstone 3 to 24 inches 
in diameter; calcareous; moderately alkaline; gradual smooth boun- 
dary. 

Clr—7 to 22 inches; reddish brown (2.5YR 5/4) shaly clay, reddish 
brown (2.5YR 4/4) moist; common fine gray and brown bodies of 
shale; rock (shale) structure that parts to fine angular fragments; 
few fine roots in upper part in cracks; calcareous; moderately al- 
kaline; gradual smooth boundary. 

C2r—22 to 28 inches; reddish gray (2.5YR 5/2) and light gray (N 7/0) 
clayey shale; massive; extremely hard, extremely firm; calcareous; 
moderately alkaline. 


The solum ranges from 3 to 12 inches in thickness over shale. Frag- 
ments of sandstone and pebbles of quartz are on the surface and in the 
A horizon of most pedons. 

The Al horizon is red, reddish brown, or yellowish red. 

The Cr horizon is red, olive, or blue; these colors are inherited from 
the original sediments. These colors in many places are intermingled as 
strata, pockets, or small bodies. The Cr horizon is weakly consolidated 
clayey shale or shaly clay. 


Lindy series 


The Lindy series consists of moderately deep, loamy 
soils on uplands. These soils formed over limestone. Slope 
ranges from 1 to 3 percent. 

Typical pedon of Lindy clay loam, 1 to 3 percent slopes; 
from the intersection of Farm Road 2882 and US. 
Highway 82 in Saint Jo, about 0.8 mile northeast on Farm 
Road 2382 to intersection with county road; 0.55 mile east 
on county road; and 50 feet south of county road right-of- 
way in wooded pasture: 


A1—0 to 6 inches; dark grayish brown (10YR 4/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; moderate fine subangular blocky 
structure; hard, friable; many fine roots; mildly alkaline; clear 
smooth boundary. 

B21t—6 to 24 inches; reddish brown (5YR 4/4) clay, dark reddish brown 
(5YR 3/4) moist; moderate fine subangular blocky structure; very 
hard, very firm; many fine roots; thin clay films on surfaces of 
peds; noncaleareous; moderately alkaline; gradual smooth boundary. 

B22t—24 to 31 inches; reddish brown (5YR 4/4) clay, dark reddish 
brown (5YR 3/4) moist; moderate fine subangular blocky structure; 
very hard, very firm; common fine roots; thin clay films on surfaces 
of peds; noncalcareous; moderately alkaline; abrupt wavy boundary. 

R—831 to 35 inches; indurated limestone, coarsely fractured. 


The solum ranges from 20 to 40 inches in thickness over fractured 
limestone bedrock. 

The A horizon is dark grayish brown, grayish brown, brown, or red- 
dish brown. It is slightly acid, neutral, or mildly alkaline. 

The B21t and B22t horizons are dark reddish brown, reddish brown, 
or red clay loam or clay. Content of limestone gravel ranges from 0 to 
15 percent. 

The underlying hard limestone is white, pinkish white, or light gray. 
It contains some reddish brown clay in the crevices of the upper part. 
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Miller series 


The Miller series consists of deep, reddish, clayey soils 
on flood plains. These soils formed in clayey alluvium 
along the Red River. Slope ranges from 0 to 1 percent. 

Typical pedon of Miller clay, occasionally flooded; from 
the intersection of U.S. Highway 81 and U.S. Highway 82 
in Ringgold, 0.9 mile east on U.S. Highway 82 to intersec- 
tion with county road; 0.2 mile east and 2.5 miles north on 
county road to pasture entrance gate at a barn; 0.4 mile 
east and north on pasture road; and 50 feet east of road 
in native pasture: 


All—0 to 9 inches; reddish brown (5YR 5/8) clay, dark reddish brown 
(5YR 3/3) moist; weak fine blocky structure; very hard, firm; com- 
mon fine roots; common worm casts; calcareous; moderately al- 
kaline; clear smooth boundary. 

A12—9 to 17 inches; reddish brown (5YR 5/3) clay, dark reddish brown 
(5YR 3/3) moist; moderate fine blocky structure; very hard, very 
firm; common fine roots; few very fine masses of calcium carbonate; 
calcareous; moderately alkaline; gradual smooth boundary. 

B21—17 to 89 inches; reddish brown (SYR 5/4) clay, reddish brown 
(5YR 4/4) moist; moderate fine blocky structure; very hard, very 
firm; common fine roots; few very fine masses of calcium carbonate; 
calcareous; moderately alkaline; gradual smooth boundary. 

B22—39 to 50 inches; red (2.5YR 5/6) silty clay loam, red (2.5YR 4/6) 
moist; moderate fine subangular blocky structure; hard, firm; com- 
mon fine roots; few soft masses of calcium carbonate; calcareous; 
moderately alkaline; clear smooth boundary. 

IIC—50 to 60 inches; reddish yellow (SYR 6/6) fine sandy loam, yel- 
lowish red (5YR 5/6) moist; massive; soft, very friable; calcareous; 
moderately alkaline. 


The solum is 30 to 60 inches in thickness. 

The A horizon is reddish brown or dark reddish gray. 

The B horizon is reddish brown, yellowish red, or red clay, silty clay, 
or silty clay loam. 

The IIC horizon is reddish yellow, yellowish red, red, or reddish 
brown fine sandy loam to loam. It is stratified with layers of loamy fine 
sand, silt loam, or silty clay loam. 


Owens series 


The Owens series consists of shallow, clayey soils on 
uplands. These soils formed in calcareous, clayey shale. 
Slope ranges from 5 to 20 percent. 

Typical pedon of Owens clay in an area of Truce-Owens 
complex, 5 to 20 percent slopes; from the intersection of 
Farm Road 1749 and State Highway 114 in Sunset, about 
3.5 miles northwest on State Highway 114 to intersection 
with county road south of Fruitland; 2.38 miles southwest 
on county road; and 174 feet west of pasture gate in ran- 
geland pasture: 


Al—0 to 4 inches; brown (1OYR 5/3) clay, brown (LOYR 4/8) moist; 
moderate fine and medium angular blocky structure; very hard, 
very firm; many fine roots; common fine siliceous pebbles; caleare- 
ous; moderately alkaline; clear smooth boundary. 

Bca—4 to 18 inches; grayish brown (2.5Y 5/2) clay, dark grayish brown 
(2.5Y 4/2) moist; moderate fine and medium angular blocky struc- 
ture; extremely hard, very firm; common fine roots; few medium 
masses of calcium carbonate; few fine siliceous pebbles; calcareous; 
moderately alkaline; gradual wavy boundary. 

Cr—18 to 30 inches; light gray (25YR 6/1) shaly clay, gray (25YR 5/1) 
moist; weak platy structure; extremely hard, very firm; few fine 
roots in cracks and fractures; few fine masses of calcium carbonate; 
calcareous; moderately alkaline. 


The solum ranges from 10 to 20 inches in thickness. 


The Al horizon is brown, light olive brown, grayish brown, or reddish 
brown. It is moderately alkaline, but some pedons are noncaleareous in 
the A horizon. Fragments of sandstone and pebbles of quartz are on the 
surface of some pedons. 

The B2 horizon is grayish brown, light olive brown, brown, or reddish 
brown clay or clay loam. 

The Cr horizon is olive, light gray, light yellowish brown, or reddish 
brown shaly clay. 


Patilo series 


The Patilo series consists of deep, sandy soils on 
uplands. These soils formed in thick beds of sandy materi- 
al. Slope ranges from 1 to 8 percent, but is dominantly 2 
to 5 percent. 

Typical pedon of Patilo fine sand in an area of Eufaula- 
Patilo complex, 1 to 8 percent slopes; from the intersec- 
tion of Farm Road 103 and Farm Road 1956 in Nocona, 
12.1 miles east on Farm Road 1956 to farmhouse and 
pasture entrance gate; 0.8 mile north on pasture road to 
electric transmission line; and 400 feet east of road in na- 
tive pasture: 


A1l—0 to 4 inches; grayish brown (10YR 5/2) fine sand, dark grayish 
brown (10YR 4/2) moist; single grained; loose; many fine roots; 
slightly acid; clear smooth boundary. 

A2—4 to 45 inches; pink (7.5YR 8/3) fine sand, light brown (7.5YR 6/4) 
moist; single grained; loose; common fine roots in upper part; 
slightly acid; clear smooth boundary. 

B21t—45 to 52 inches; mottled light gray (LOYR 7/1), reddish yellow 
(7.5YR 6/6), and red (2.5YR 4/6) sandy clay loam; moderate coarse 
subangular blocky structure; hard, firm; few thin continuous clay 
films on surfaces of peds; strongly acid; gradual smooth boundary. 

B22t—52 to 65 inches; mottled light gray (1OYR 7/1) and reddish yellow 
(7.5YR 6/6) sandy clay loam; common medium prominent mottles of 
dark red (2.5YR 3/6); moderate coarse subangular blocky structure: 
hard, firm; thin patchy clay films on surfaces of peds; common fine 
pockets of clean sand grains; strongly acid. 


The solum ranges from 65 to more than 100 inches in thickness. 

The Al horizon is grayish brown, brown, light brownish gray, or dark 
grayish brown. It is medium acid through neutral. The A2 horizon is 
very pale brown, pale brown, or light gray. It is medium acid through 
neutral, 

The B2it and B22t horizons are mottled yellowish red, red, reddish 
yellow, strong brown, light gray, or gray. They are dominantly sandy 
clay loam, and clay content is 25 to 35 percent. Reaction is slightly acid 
through strongly acid. 


Pulexas series 


The Pulexas series consists of deep, loamy soils on 
flood plains. These soils formed in loamy alluvium. Slope 
ranges from 0 to 1 percent. 

Typical pedon of Pulexas fine sandy loam in an area of 
Pulexas soils, frequently flooded; about 3.5 miles 
southwest of Bowie on Texas Highway 59 to its intersec- 
tion with Farm Road 2583; 0.5 mile south on Farm Road 
2583 to its intersection with county road; 0.3 mile east on 
county road; and 30 feet south of county road right-of- 
way in pasture: 


A—0 to 5 inches; brown (10YR 5/3) fine sandy loam, brown (LOYR 4/8) 
moist; weak fine granular structure; hard, friable; many fine roots; 
common fine pores; common worm casts; neutral; abrupt smooth 
boundary. 
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C1—5 to 30 inches; light yellowish brown (10YR 6/4) fine sandy loam, 
yellowish brown (10YR 5/4) moist; massive; thin strata of brown 
fine sandy loam with distinct bedding planes; slightly hard, very fri- 
able; common fine roots; few fine pores; common worm casts; mildly 
alkaline; gradual smooth boundary. 

C2—30 to 42 inches; brown (10YR 5/3) fine sandy loam, brown (10YR 
4/3) moist; massive; common faint bedding planes; slightly hard, fri- 
able; few fine roots; common fine pores; common worm casts; 
moderately alkaline; clear smooth boundary. 

C3—42 to 60 inches; brown (10YR 4/8) loam, dark brown (10YR 3/3) 
moist; massive; hard, friable; few fine roots; common fine pores; 
common worm casts; moderately alkaline. 


The A horizon is grayish brown, light brownish gray, brown, pale 
brown, light brown, yellowish brown, or light yellowish brown. It is 
medium acid through moderately alkaline. 

The C horizon is grayish brown, light brownish gray, brown, light 
brown, yellowish brown, light yellowish brown, or pale brown. Some 
pedons contain dark buried horizons below a depth of 30 inches. Texture 
is dominantly fine sandy loam, sandy loam, or loam stratified with thin 
lenses of loamy fine sand, sandy clay loam, or clay loam. Reaction is 
medium acid through moderately alkaline. 


Renfrow series 


The Renfrow series consists of deep soils that have a 
loamy surface layer and a clayey subsoil. These soils are 
on uplands. They formed in materials weathered from 
clays and shaly clays. Slope ranges from 0 to 4 percent. 

Typical pedon of Renfrow loam, 1 to 4 percent slopes; 
from the intersection of U.S. Highway 287 and Farm 
Road 174 northwest of Bowie, 4.0 miles northwest on U.S. 
Highway 287 to a pasture road opposite county road; 0.1 
mile north and east of railroad gate on pasture road; and 
15 feet north of fence in a field: 


Ail—0 to 11 inches; dark brown (7.5YR 4/2) loam, very dark brown 
(5YR 3/2) moist; moderate fine granular structure; hard, friable, 
common fine roots; slightly acid; gradual smooth boundary. 

B21t—11 to 31 inches; reddish brown (5YR 4/4) clay; dark reddish 
brown (5YR 3/4) moist; moderate medium blocky structure; very 
hard, very firm; few fine roots; few black ironstone pebbles less 
than 5 mm in diameter; thin continuous clay films on faces of peds; 
mildly alkaline; gradual smooth boundary. 

B22t—31 to 65 inches; reddish brown (5YR 4/4) clay, reddish brown 
(5YR 4/4) moist; moderate medium blocky structure; very hard, 
very firm; common hard concretions of calcium carbonate and few 
ironstone pebbles less than 5 mm in diameter; thin continuous clay 
films on faces of peds; calcareous; moderately alkaline. 


The solum ranges from 60 to 80 inches in thickness. The Al horizon is 
brown, dark brown, reddish brown, or grayish brown. It is slightly acid, 
neutral, or mildly alkaline. 

The B21t and B22t horizons are reddish brown, red, or yellowish red 
clay or silty clay. They are slightly acid through moderately alkaline. 
Most pedons are caleareous in the lower part. 


Sanger series 


The Sanger series consists of deep, clayey soils on 
uplands. These soils formed in calcareous material 
weathered from clays and shaly clays. Slope ranges from 
3 to 12 percent. 

Typical pedon of Sanger silty clay, 3 to 5 percent 
slopes; from the intersection of Farm Road 455 and Farm 
Road 1655 in Forestburg, 4.5 miles southeast on Farm 
Road 455 to intersection with county road; 0.5 mile 


southwest on county road; and 300 feet north of county 
road right-of-way in native pasture: 


A1—O to 8 inches: dark gray (10YR 4/1) silty clay, very dark gray 
(1OYR 3/1) moist; moderate fine subangular blocky and moderate 
medium granular structure; very hard, very firm; many fine roots; 
many worm casts; few fine concretions of calcium carbonate; cal- 
careous; moderately alkaline; gradual wavy boundary. 

AC1—8 to 46 inches; dark grayish brown (2.5Y 4/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; moderate fine angular blocky struc- 
ture; very hard, very firm; common fine roots; common worm casts; 
common fine concretions of calcium carbonate; shiny ped faces; few 
tilted slickensides; calcareous; moderately alkaline; gradual wavy 
boundary. 

AC2—46 to 60 inches; grayish brown (2.5Y 5/2) silty clay, dark grayish 
brown (2.5Y 4/2) moist; weak coarse blocky structure; extremely 
hard; very firm; common fine coneretions of calcium carbonate; few 
tilted slickensides in upper part; calcareous; moderately alkaline. 


The solum ranges from 40 to 70 inches in thickness. The A horizon is 
dark gray, very dark grayish brown, or dark grayish brown silty clay or 
stony clay. 

The A horizon is dominantly calcareous, but ranges to mildly alkaline 
and noncalcareous in the upper 12 inches in some pedons. Flat frag- 
ments of limestone cover from none to about 10 percent of the surface 
and make up from none to about 10 percent of the A horizon. 

The AC horizon is dark grayish brown, grayish brown, olive gray, 
olive, or pale olive. There are no mottles to few mottles of brownish yel- 
low or olive yellow. The AC horizon is silty clay or clay. 


Selden series 


The Selden series consists of deep soils that have a 
sandy surface layer and a loamy subsoil. These soils are 
on uplands. They formed in thick beds of loamy and 
sandy materials. Slope ranges from 1 to 5 percent. 

Typical pedon of Selden fine sand, 1 to 5 percent 
slopes; from the intersection of Farm Road 455 and State 
Highway 59 in Montague, about 1.9 miles west on Farm 
Road 455 to intersection with pasture road; 0.1 mile 
northwest on pasture road; and 10 feet west of road in 
wooded pasture: 


A1—0 to 7 inches; brown (10YR 5/8) fine sand, dark brown (10YR 3/8) 
moist; weak very fine subangular blocky structure; soft, very fria- 
ble; many fine roots; neutral; clear smooth boundary. 

A2—7 to 15 inches; very pale brown (10YR 7/4) fine sand, light yel- 
lowish brown (10YR 6/4) moist; single grained; soft, very friable; 
many fine roots; neutral; clear smooth boundary. 

B21t—15 to 25 inches; reddish yellow (75YR 6/6) sandy clay loam, 
strong brown (7.5YR 5/6) moist; few fine distinct red mottles; 
moderate medium subangular blocky structure; hard, friable; com- 
mon fine roots; few patchy clay films on surfaces of peds; medium 
acid; gradual smooth boundary. 

B22t—25 to 34 inches; reddish yellow (7.5YR 6/8) sandy clay loam, 
strong brown (7.5YR 5/8) moist; few fine distinct light brownish 
gray mottles and common fine distinct red mottles; hard, firm; com- 
mon fine roots; few patchy clay films on surfaces of peds; medium 
acid; gradual smooth boundary. 

B23t—34 to 58 inches; coarsely and prominently mottled red (2.5YR 
4/8), reddish yellow (7.5YR 6/6), and light gray (JOYR 7/1) sandy 
clay loam; moderate medium and coarse subangular blocky struc- 
ture; very hard, firm; few fine roots; common patchy clay films on 
surfaces of peds; neutral; gradual smooth boundary. 

B3t—58 to 66 inches; mottled light red (2.5YR 6/8) and light gray QOYR 
7/1) clay loam; weak coarse subangular blocky structure; very hard, 
firm; few fine roots; few clay films; neutral. 


The solum ranges from 60 to more than 80 inches in thickness. 
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The Al horizon is brown, light brown, grayish brown, dark grayish 
brown, or light grayish brown. The A2 horizon is light brown, very pale 
brown, pale brown, or light yellowish brown. The Al and A2 horizons 
are strongly acid through neutral. 

The B21t and B22t horizons are reddish yellow, brownish yellow, light 
yellowish brown, yellowish brown, or yellowish red and have varying 
amounts of red, yellow, and gray mottles, Reaction is medium acid or 
slightly acid. The B28t and B&t horizons have varying amounts of red, 
yellow, and gray mottles. They are sandy clay loam or clay loam and 
medium acid or slightly acid. 


Stoneburg series 


The Stoneburg series consists of moderately deep, 
loamy soils on uplands. These soils formed in loamy 
materials weathered from sandstone. Slope ranges from 1 
to 8 percent, but is dominantly 1 to 3 percent. 

Typical pedon of Stoneburg fine sandy loam in an area 
of Stoneburg-Anocon association, gently undulating; about 
5.7 miles north on U.S. Highway 81 from intersection of 
Farm Road 1806 and U.S. Highway 82 at Stoneburg; and 
650 feet northeast of highway in rangeland pasture: 


Al—0 to 11 inches; brown (10YR 5/8) fine sandy loam, dark brown 
(10YR 3/3) moist; weak fine granular structure; hard, friable; many 
fine roots; common worm casts; slightly acid; clear smooth bounda- 


ry. 

Blt—11 to 16 inches; reddish brown (SYR 5/4) loam, dark reddish brown 
(5YR 3/4) moist; weak fine subangular blocky structure; hard, fria- 
ble; many fine roots; common very fine pores; common worm casts; 
few thin clay films; slightly acid; clear smooth boundary. 

B21t—16 to 26 inches; reddish brown (SYR 5/4) clay loam, reddish 
brown (SYR 4/4) moist; moderate fine subangular blocky structure; 
hard, firm; common fine roots; common thin clay films; few fine 
black concretions; few siliceous pebbles; slightly acid; gradual 
smooth boundary. 

B22t—26 to 35 inches; yellowish red (5YR 5/6) clay loam, yellowish red 
(5YR 4/6) moist; common fine distinct mottles of red and reddish 
yellow; moderate fine subangular blocky structure; hard, firm; com- 
mon fine roots; common very fine pores; common thin clay films; 
few fine black concretions; about 15 percent by volume partially 
rounded fragments of sandstone mostly less than 3 inches across 
the long axis; slightly acid; abrupt smooth boundary. 

R—35 to 40 inches; brownish yellow (10YR 6/6), strongly cemented 
sandstone; neutral. 


Solum thickness and depth to contact with strongly cemented to indu- 
rated sandstone is 20 to 40 inches. 

The A horizon is dark grayish brown, grayish brown, or brown. It is 
slightly acid or neutral. 

The Blt horizon, where present, is brown or reddish brown loam or 
sandy clay loam. It is strongly acid or neutral. 

The B2t horizon is clay loam or sandy clay loam and has clay content 
of 25 to 35 percent. The B21t horizon is reddish brown or yellowish red. 
It is slightly acid or neutral. The B22t horizon is yellowish red, reddish 
yellow, or reddish brown and has few to common mottles of red, reddish 
yellow, strong brown, or yellowish brown. Rock fragments make up 
from 0 to 15 percent, by volume, of the B22t horizon. 


Teller series 


The Teller series consists of deep, loamy soils on 
uplands. These soils formed in terrace deposits, mostly 
along the Red River. Slope ranges from 0 to 1 percent. 

Typical pedon of Teller loam, 0 to 1 percent slopes; 
from the intersection of Farm Road 108 and Farm Road 
2849 at Prairie Valley, about 4.5 miles north and east on 
Farm Road 103 to intersection with county road; 0.5 mile 


north on county road; and 75 feet northeast of corner of 
county road right-of-way: 


Ap—0 to 7 inches; brown (7.5YR 5/3) loam, dark brown (7.5YR 3/3) 
moist; weak fine subangular blocky structure; slightly hard, very 
friable; common fine roots; common worm casts; slightly acid; 
abrupt smooth boundary. 

Al2—7 to 14 inches; brown (7.5YR 4/3) loam, dark brown (7.5YR 3/2) 
moist; weak fine subangular blocky structure; slightly hard, very 
friable; common fine roots; common fine pores; common worm easts; 
slightly acid; gradual smooth boundary. 

B2it—14 to 28 inches; reddish brown (5YR 4/4) clay loam, dark reddish 
brown (SYR 3/4) moist; weak fine and medium subangular blocky 
structure; hard, friable; common fine roots; common fine pores; few 
patchy clay films; common worm casts; slightly acid; diffuse smooth 
boundary. 

B22t—28 to 45 inches; reddish brown (5YR 5/4) loam, reddish brown 
(5YR 4/4) moist; weak fine subangular blocky structure; hard, fria- 
ble; few fine roots; many fine pores; few patchy clay films; slightly 
acid; diffuse smooth boundary. 

B3—45 to 62 inches; brown (7.5YR 5/4) loam, brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; hard, friable; common fine 
pores; few clay films; slightly acid; diffuse smooth boundary. 

C—62 to 70 inches; light yellowish brown (10YR 6/4) loam, yellowish 
brown (10YR 5/4) moist; few fine faint brownish yellow mottles; 
massive; hard, friable; few fine black concretions; few siliceous peb- 
bles; neutral. 


The solum ranges from 60 to more than 75 inches in thickness. The 
Ap and Al2 horizons are reddish brown, brown, or dark brown. They 
are medium acid or slightly acid. 

The B21t and B22t horizons are reddish brown or yellowish red sandy 
clay loam, loam, or clay loam. They are medium acid or slightly acid. 

The Bat and C horizons are yellowish red, yellowish brown, or brown 
very fine sandy loam, loam, or fine sandy loam. 


Truce series 


The Truce series consists of deep soils that have a 
loamy surface layer and a clayey subsoil. These soils are 
on uplands. They formed in materials weathered from 
shales and shaly clays. Slope ranges from 2 to 20 percent, 
but is dominantly 2 to 5 percent. 

Typical pedon of Truce fine sandy loam, 2 to 5 percent 
slopes; from the intersection of State Highway 59 and 
Farm Road 2583, 4.8 miles southwest on State Highway 
59 to intersection with county road; 1.0 mile south on 
county road to cattle guard on west side of road; about 60 
feet north of cattle guard and 10 feet west of county road 
right-of-way in pasture: 


Al—0 to 3 inches; yellowish brown (10YR 5/4) fine sandy loam, dark 
yellowish brown (10YR 4/4) moist; weak fine subangular blocky 
structure; weak medium platy structure at surface; hard, friable; 
many fine roots; neutral; clear smooth boundary. 

A2—3 to 6 inches; light yellowish brown (10YR 6/4) fine sandy loam, 
yellowish brown (10YR 5/4) moist; weak fine subangular blocky 
structure; hard, friable; many fine roots; neutral; abrupt smooth 
boundary. 

B21t—6 to 16 inches; yellowish red (SYR 5/6) clay, yellowish red (5YR 
4/6) moist; moderate fine and medium blocky structure; very hard, 
very firm; common fine roots; thin continuous clay films on peds; 
vertical crack extends through lower boundary; neutral; clear 
smooth boundary. 

B22t—16 to 25 inches; brown (7.5YR 5/4) clay, dark brown (7.5YR 4/4) 
moist; few fine yellowish brown mottles; moderate medium blocky 
structure; very hard, very firm; common fine roots; thin continuous 
clay films on peds; few fine black concretions; cracks extend from 
horizon above into upper part; neutral; gradual wavy boundary. 
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B8—25 to 45 inches; brownish yellow (10YR 6/6) clay, yellowish brown 
(10YR 5/6) moist; weak medium blocky structure; very hard, very 
firm; few soft masses and concretions of calcium carbonate in lower 
part; few fine black concretions; calcareous; moderately alkaline; 
gradual wavy boundary. 

Cr—45 to 55 inches; mottled light gray (1OYR 7/2) and brownish yellow 
(10YR 6/6) clayey shale; massive; few soft masses of calcium car- 
ue and gypsum crystals in upper part; caleareous; moderately 
alkaline. 


The solum ranges from 40 to 60 inches in thickness. 

The Al horizon is brown, pale brown, or dark grayish brown fine 
sandy loam or stony fine sandy loam. Content of sandstone fragments 
varies from none to about 20 percent, by volume. The fragments range 
in size from 3 to 25 inches in diameter. Reaction is slightly acid or 
neutral. The A2 horizon is brown, pale brown, or light yellowish brown. 
It is medium acid, slightly acid, or neutral. 

The B21t horizon is reddish brown, dark reddish brown, red, or yel- 
lowish red clay or sandy clay. It is slightly acid through mildly alkaline. 

The B22t horizon is brown, yellowish brown, reddish brown, brownish 
yellow, or yellowish red clay or sandy clay. Reaction is neutral through 
moderately alkaline. 

The B3 horizon is light yellowish brown, strong brown, or brownish 
yellow clay, clay loam, or sandy clay. Reaction is neutral through 
moderately alkaline. 


Vashti series 


The Vashti series consists of moderately deep, loamy 
soils on uplands. These soils formed in loamy materials 
weathered from sandstone. Slope ranges from 2 to 5 per- 
cent. 

Typical pedon of Vashti fine sandy loam, 2 to 5 percent 
slopes; from the intersection of Farm Road 1759 and 
Farm Road 108 in Nocona, 2.0 miles west on Farm Road 
1759 to intersection with county road; 2.8 miles north on 
county road; and 70 feet west of county road right-of-way 
in a cultivated field: 


Ap—O to 5 inches; pale brown (L0YR 6/3) fine sandy loam, brown (L0YR 
4/3) moist; weak fine subangular blocky structure; slightly hard, 
very friable; many fine roots; neutral; abrupt smooth boundary. 

A2—5 to 10 inches; light yellowish brown (10YR 6/4) fine sandy loam, 
yellowish brown (10YR 5/4) moist; weak fine subangular blocky 
structure; slightly hard, very friable; common fine roots; neutral; 
clear smooth boundary. 

B21t—10 to 19 inches; light yellowish brown (10YR 6/4) sandy clay 
loam, yellowish brown (10YR 5/4) moist; moderate medium suban- 
gular blocky structure; hard, friable; common fine roots; common 
fine pores; thin continuous clay films on faces of peds; few small 
sandstone fragments less than 3 inches in diameter; slightly acid; 
gradual smooth boundary. 

B22t--19 to 27 inches; yellow (1OYR 7/6) sandy clay loam, brownish yel- 
low (10YR 6/6) moist; common fine distinct mottles of brownish yel- 
low and light yellowish brown; moderate medium subangular blocky 
structure; hard, friable; few fine roots; common fine pores; thin con- 
tinuous clay films on faces of peds; few small fragments of sand- 
stone less than 3 inches in diameter; neutral; abrupt smooth boun- 
dary. 

B23t—27 to 31 inches; mottled light gray (GY 7/2) and yellow (2.5Y 7/6) 
sandy clay loam, light olive gray (5Y 6/2) and olive yellow (2.5Y 6/6) 
moist; moderate fine subangular blocky structure; hard, friable; few 
fine roots; common fine pores; common fine black concretions; lower 
part is 30 percent soft lenses of sandstone; neutral; abrupt smooth 
boundary. 

R—81 to 33 inches; strongly cemented brownish sandstone. 


The solum ranges from 20 to 40 inches in thickness over strongly ce- 
mented sandstone. 


The Ap horizon is brown, grayish brown, or light yellowish brown. 
The A2 horizon is pale brown, light gray, light yellowish brown, or 
brown. The Ap and A2 horizons are slightly acid or neutral. 

The B21t, B22t, and B28t horizons are yellowish brown, brownish yel- 
low, strong brown, brown, or yellow or are light gray and have grayish, 
reddish, and yellowish mottles. They are sandy clay loam or clay loam. 
Reaction ranges from neutral through medium acid. 


Venus series 


The Venus series consists of deep, loamy soils on 
uplands. These soils formed in thick beds of calcareous, 
loamy sediments. Slope ranges from 5 to 8 percent. 

Typical pedon of Venus loam, 5 to 8 percent slopes; 
from the intersection of U.S. Highway 82 and Farm Road 
2382 in Saint Jo, about 0.8 mile east on U.S. Highway 82 
to intersection with county road; 0.5 mile southeast on 
county road; and 50 feet southwest of county road right- 
of-way in native pasture: 


A1—O to 12 inches; dark grayish brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak fine granular and subangular 
blocky structure; hard, friable; many fine roots; common fine pores; 
few fine limestone pebbles less than 1 cm in diameter; calcareous; 
moderately alkaline; gradual smooth boundary. 

B21lca—12 to 48 inches; pale brown (10YR 6/3) loam, brown (1OYR 5/3) 
moist; weak fine subangular blocky structure; hard, friable; common 
fine roots; common fine pores; common fine threads and films of 
calcium carbonate; few fine pitted concretions of calcium carbonate; 
about 16 percent calcium carbonate equivalent; calcareous; 
moderately alkaline; gradual smooth boundary. 

B22ca—48 to 60 inches; light yellowish brown (LOYR 6/4) clay loam, yel- 
lowish brown (10YR 5/4) moist; weak medium subangular blocky 
structure; common fine threads of calcium carbonate in pores; few 
very fine calcium carbonate concretions; caleareous; moderately al- 
kaline. 


The solum ranges from 40 to 70 inches in thickness. 

The Al horizon is brown, dark brown, dark grayish brown, or grayish 
brown. 

The B2lea and B22ca horizons are brown, pale brown, very pale 
brown, grayish brown, or yellowish brown loam or clay loam. Caleium 
carbonate concretions, films, threads, or soft masses make up from 5 to 
20 percent, by volume, of these horizons. 


Vernon series 


The Vernon series consists of moderately deep, clayey 
soils on uplands. These soils formed in calcareous clays 
weathered from clayey shales. Slope ranges from 1 to 25 
percent, but is dominantly 3 to 8 percent. 

Typical pedon of Vernon clay, 1 to 5 percent slopes; 
from the intersection of U.S. Highway 81 and Farm Road 
1806 in Stoneburg about 3.4 miles north on U.S. Highway 
81 and 54 feet east of highway right-of-way in rangeland 
pasture: 


Al1—0 to 4 inches; reddish brown (SYR 5/4) clay, dark reddish brown 
(SYR 3/4) moist; moderate medium blocky structure parting to 
moderate fine platy and very fine blocky; very hard, very firm; cal- 
careous; moderately alkaline; clear smooth boundary. 

B2—4 to 29 inches; reddish brown (2.5YR 4/4) clay, dark reddish brown 
(5YR 3/4) moist; moderate medium blocky structure parting to 
moderate very fine blocky; very hard, very firm; common fine 
roots; common worm casts; common fine concretions of calcium car- 
bonate; common fine siliceous pebbles; caleareous; moderately al- 
kaline; gradual smooth boundary. 

Cr—29 to 35 inches; mottled weak red (2.5YR 5/3) and light gray (5Y 
7/1) shaly clay; massive; common films of soft ealetum carbonate. 
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Depth to bedrock ranges from 20 to 40 inches. Fragments of sand- 
stone and pebbles of quartz are on the surface of some pedons. 

The Al horizon is reddish brown, dark reddish brown, reddish gray, 
or brown. 

The B2 horizon is reddish brown, dark red, red, or weak red clay or 
silty clay. 

The Cr horizon is red, yellowish red, or reddish brown, massive clay, 
shaly clay, or clayey shale. 


Waurika series 


The Waurika series consists of deep soils that have a 
loamy surface layer and a clayey subsoil. These soils are 
on uplands. They formed in thick beds of clayey sedi- 
ments. Slope ranges from 0 to 1 percent. 

Typical pedon of Waurika silt loam in an area of Wau- 
rika-Renfrow complex, 0 to 1 percent slopes; from the in- 
tersection of U.S. Highway 287 and Farm Road 174 
northwest of Bowie, 4.0 miles northwest on U.S. Highway 
287 to intersection with county road; 159 feet south on 
county road; 84 feet west of county road right-of-way in a 
native grass pasture: 


Al—0 to 11 inches; grayish brown (10YR 5/2) silt loam, very dark gray- 
ish brown (10YR 3/2) moist; moderate fine subangular blocky struc- 
ture; hard, friable; common fine roots; slightly acid; clear smooth 
boundary. 

A2—11 to 14 inches; light brownish gray (10YR 6/2) silt loam, dark 
grayish brown (10YR 4/2) moist; weak fine subangular blocky struc- 
ture; hard, friable; common fine roots; slightly acid; abrupt smooth 
boundary. 

B21t—14 to 24 inches; very dark grayish brown (10YR 3/2) clay, very 
dark brown (lOYR 2/2) moist; weak medium blocky structure; very 
hard; very firm; common fine roots; continuous thin clay films on 
faces of peds; neutral; gradual smooth boundary. 

B22t—24 to 33 inches; brown (7.5YR 4/2) clay, dark brown (7.5YR 3/2) 
moist; moderate medium blocky structure; very hard; very firm; 
common fine roots; continuous thin clay films on faces of peds; 
moderately alkaline; gradual smooth boundary. 

B8ca—33 to 54 inches; brown (7.5YR 5/2) silty clay, dark brown (7.5YR 
4/2) moist; weak medium blocky structure; very hard; very firm; 
few fine roots; few soft masses and concretions of calcium car- 
bonate; calcareous; moderately alkaline. 

C—54 to 64 inches; reddish brown (5YR 5/4) silty clay loam, reddish 
brown (5YR 4/4) moist; massive; very hard; firm; common fine gyp- 
sum crystals and concretions of calcium carbonate; calcareous; 
moderately alkaline. 


The solum ranges from 40 to more than 60 inches in thickness. 

The Al horizon is grayish brown, dark grayish brown, very dark gray- 
ish brown, or dark brown. It is medium acid through neutral. The A2 
horizon is light grayish brown, brown, or grayish brown silt loam or 
loam. It is medium acid through neutral. 

The B21t and B22t horizons are grayish brown, dark grayish brown, 
very dark grayish brown, dark brown, or brown clay or silty clay. Reac- 
tion is neutral through moderately alkaline. 

The B3ca horizon is brown, gray, or light brownish gray silty clay 
loam, clay loam, or silty clay. Reaction is mildly alkaline or moderately 
alkaline. 

The C horizon is light brownish gray, light olive brown, reddish 
brown, or brown silty clay loam or clay loam. 


Windthorst series 


The Windthorst series consists of deep, loamy and 
sandy soils on uplands. These soils formed in thick beds 
of clayey and loamy materials. Slope ranges from 1 to 8 
percent. 


Typical pedon of Windthorst fine sandy loam, 2 to 5 
percent slopes; from the intersection of Farm Road 455 
and Farm Road 677 in Forestburg, 1.5 miles on Farm 
Road 455 to intersection with cemetery road, and 10 feet 
northwest in native pasture: 


Al—0 to 5 inches; grayish brown (10YR 5/2) fine sandy loam, dark 
grayish brown (10YR 4/2) moist; weak fine subangular blocky struc- 
ture; slightly hard, very friable; many fine roots; neutral; clear 
smooth boundary. 

A2—5 to 10 inches; very pale brown (10YR 7/4) fine sandy loam, light 
yellowish brown (10YR 6/4) moist; weak fine subangular blocky 
structure; slightly hard, very friable; many fine roots; neutral; 
abrupt smooth boundary. 

B21t—10 to 21 inches; yellowish red (5YR 5/6) sandy clay, yellowish red 
(SYR 4/6) moist; moderate fine and medium subangular blocky 
structure; very hard, firm; many fine roots; few worm casts; com- 
mon distinct clay films; slightly acid; gradual smooth boundary. 

B22t—21 to 36 inches; mottled red (25YR 5/8) and reddish yellow 
(7.5YR 6/6) sandy clay, red (25YR 4/8) and strong brown (7.5YR 
5/6) moist; few fine distinct very pale brown mottles; moderate 
medium blocky structure; very hard, firm; common fine roots; com- 
mon thin clay films; medium acid; gradual wavy boundary. 

B8—36 to 55 inches; reddish yellow (7.5YR 6/8) sandy clay loam, strong 
brown (7.5YR 5/8) moist; common medium prominent red (2.5YR 
4/8) and light gray (1OYR 7/1) mottles; weak medium blocky struc- 
ture; very hard, firm; few fine roots; slightly acid; gradual wavy 
boundary. 

C—55 to 60 inehes; light gray (JOYR 7/1) clay loam; common fine 
distinct brownish yellow mottles; massive; very hard, firm; 
moderately alkaline. 


The solum ranges from 35 to 60 inches in thickness. Content of 
siliceous pebbles ranges from none to 8 percent. 

The Al horizon is brown, grayish brown, or dark grayish brown. The 
A2 horizon is very pale brown, pale brown, light brown, or pink. The Al 
and A2 horizons are fine sandy loam or loamy fine sand. They are medi- 
um acid through neutral. 

The B2lt horizon is red, dark red, yellowish red, or reddish yellow 
sandy clay or clay. It is medium acid or slightly acid. 

The B22t horizon is yellowish red, reddish yellow, or red and has faint 
to prominent red, yellowish brown, strong brown, or very pale brown 
mottles. It is sandy clay, clay, or clay loam. It is neutral through medium 
acid. 

The B83 horizon is prominently mottled with red, yellowish red, red- 
dish yellow, pale brown, and gray. It is clay, sandy clay, sandy clay loam, 
or clay loam. It is moderately alkaline through medium acid. 

The C horizon is red, brownish yellow, or gray. It is massive clayey 
shale, clay, sandy clay, or sandy clay loam. In some pedons, the soil is 
underlain by weakly cemented sandstone. 


Yahola series 


The Yahola series consists of deep, loamy soils on flood 
plains. These soils formed in caleareous, loamy alluvium 
along the Red River. Slope ranges from 0 to 1 percent. 

Typical pedon of Yahola fine sandy loam in an area of 
Yahola-Gaddy complex, occasionally flooded; from the in- 
tersection of U.S. Highway 82 and U.S. Highway 81 in 
Ringgold, about 0.9 mile east on U.S. Highway 81 to in- 
tersection with county road; 1.1 miles east on county 
road; 2.8 miles north on county road to gate and pasture 
road; 0.1 mile northwest on pasture road and 40 feet 
north of pasture road: 


A1l—0 to 8 inches; reddish brown (5YR 5/4) fine sandy loam, reddish 
brown (5YR 4/4) moist; weak fine subangular blocky structure; 
slightly hard, very friable; many fine roots; common worm casts; 
calcareous; moderately alkaline; clear smooth boundary. 


MONTAGUE COUNTY, TEXAS 49 


C1—8 to 24 inches; reddish yellow (6YR 6/6) fine sandy loam, yellowish 
red (SYR 5/6) moist; massive; slightly hard, very friable; common 
fine roots; few worm casts; few thin strata of loamy fine sand and 
silt loam; caleareous; moderately alkaline; clear smooth boundary. 

C2—24 to 44 inches; reddish yellow (5YR 7/6) fine sandy loam, reddish 
yellow (SYR 6/6) moist; massive; soft, very friable; few fine roots; 
few thin strata of loamy fine sand and silt loam; calcareous; 
moderately alkaline; gradual smooth boundary. 


C3—44 to 50 inches; pink (5YR 7/4) fine sandy loam, reddish yellow 
(5YR 6/6) moist; single grained; loose; stratified; calcareous; 
moderately alkaline. 


The A horizon is reddish brown, light reddish brown, yellowish red, or 
brown. It is mildly alkaline or moderately alkaline. 

The C horizon is light brown, light reddish brown, yellowish red, red- 
dish yellow, or pink fine sandy loam or loam and has thin strata of 
coarser or finer textured materials throughout. Some pedons are loamy 
fine sand below a depth of 40 inches. 


Classification 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to the latest literature available (7). 

The system of classification has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
Tn this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 16, the soils of the 
survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ustoll (Ust, meaning burnt, plus oil, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil, An example is Calciustolls (Calc, meaning cal- 
careous horizons, plus ustoll, the suborder of Mollisols 
that has a burnt moisture regime). 


SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Calciustolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, thermic Typic 
Calciustolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. An exam- 
ple is the Venus series, which is in the fine-loamy, mixed, 
thermic family of Typic Calciustolls. 


Formation of the soils 


In this section, the processes of soil formation are 
discussed and related to the soils in the survey area. 


Factors of soil formation 


Soil is a natural, three-dimensional body on the earth’s 
surface. It supports plants and has properties resulting 
from the integrated effect of climate and living matter 
acting on earthy parent material, as conditioned by relief 
over periods of time. 

The interaction of five main factors results in dif- 
ferences among the soils. These factors are the physical 
and chemical composition of the parent material; the cli- 
mate during and after the accumulation of the parent 
material; the kind of plants and organisms living in the 
soil; the relief of the land and its effect on runoff; and the 
length of time it took the soil to form. 

The effect of one factor can differ from place to place, 
but the interaction of all the factors determines the kind 
of soil that forms. In the following paragraphs the factors 
of soil formation are discussed as they relate to the soils 
in the survey area. 
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Climate-—Montague County has a subhumid, warm- 
temperate, continental climate. The subhumid climate has 
promoted moderately rapid soil development. Climate is 
uniform throughout the county, although its effect has 
been modified locally by relief and runoff. 

Living organisms.—Plants, micro-organisms, earthworms, 
and other forms of animal life are important in the forma- 
tion of soils. 

Vegetation, including grasses and hardwood plants, has 
affected soil formation in the survey area more than 
other living organisms. The hardwood vegetation 
produces soils that generally are low in organic matter, 
such as Windthorst and Duffau soils, while grass 
produces soils that generally are high in organic matter, 
such as Branyon, Teller, and Anocon soils. 

Parent amaterial—Parent material is the uncon- 
solidated mass from which the soils were formed. It 
determines the limits of the chemical and mineral com- 
position of the soil. In Montague County, soils developed 
from materials of four different geological systems: the 
Pennsylvanian, Permian, Cretaceous, and Quaternary (J). 

Most of the soils in the southwestern part of the county 
formed in sandstones and shales of the Pennsylvanian 
System. Mainly these are the Bonti, Vashti, and Exray 
soils, which are underlain by sandstone, and the Truce 
soils, which formed in shale. 

The Permian System covers the western and 
northwestern parts of the county. It consists of red-bed 
shales, clays, and sandstones. The soils in this area are 
Renfrow and Vernon soils, which formed in clays and 
shales, and Stoneburg soils, which formed over sandstone. 

Most of the soils in the central and eastern parts of the 
county formed in material associated with the Cretaceous 
System. The Windthorst, Duffau, and Selden soils formed 
in materials of the Antlers Sand of the Trinity Group. 
Above the Trinity Group are rocks of the Fredericksburg 
Group, represented in this area by the Goodland 
Limestone Formation. This limestone is white, 
semicrystalline, and massive, and is about 25 feet thick. 
The Aledo, Bolar, and Hensley soils formed in materials 
weathered from this limestone. The Kiamichi Formation 
lies above the Goodland Limestone; it consists of clayey 
material from which the Sanger soils were derived. 

The Quaternary System consists of Pleistocene and 
Recent deposits in the county. The Pleistocene deposits 
are on second bottoms of streams and on old, high ter- 
races along the Red River and a few of the major creeks. 
The materials are mostly loamy and are many feet thick. 
Deep soils, such as Teller and Bastrop soils, formed in 
these materials. 

The Recent alluvial deposits are on flood plains and are 
subject to overflow. This material consists of sand, silt, 
and clay. The soils that formed in Recent alluvium are the 
Bosque, Gaddy, Gowen, Miller, Pulexas, and Yahola soils. 

Topograph y.—Topography, or relief, affects soil forma- 
tion through its influence on drainage, runoff, erosion, 
plant cover, and soil temperature. The topography of the 
survey area ranges from a flat, featureless plain with lit- 


tle stream dissection northeast of Spanish Fort to broad 
interstream divides with strongly sloping sides in the 
southwestern and eastern parts of the county. 

Time.—A long time generally is required for the forma- 
tion of soils that have distinct horizons. The differences in 
length of time that parent material has been in place, 
therefore, are commonly reflected in the degree of 
development of the soil profile. The soils in the survey 
range from young to old. The young soils have very little 
profile development, and the old soils have well expressed 
soil horizons. Pulexas soils are an example of young soils 
showing little development; except for a slight accumula- 
tion of organic matter and darkening of the surface layer, 
Pulexas soils retain most of the characteristics of the 
loamy parent material. Windthorst soils are an example of 
older soils showing well developed soil horizons; they 
have distinct A and Bt horizons that bear little resem- 
blance to the original parent material. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alkaline soil. Generally, a soil that is alkaline throughout most or all of 
the part occupied by plant roots. Precisely, any soil having a pH 
value greater than 7.0, Practically, a soil having a pH above 7.3. 

Alluvium, Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern and defined and delineated as a single 
mapping unit. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 


as— 
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Inches 
VOLY LOW. soassscssscciescoseiseSissiesasteisanscarsersisdantesnsaaniezaenaad 0 to 3 
Low ..... 3 to 6 
MCA AAIM saai cases sss ssseessdaasseaissessacsiatiscisnssesdtvacadeasconmtoieey 6 to 9 
High ..... .More than 9 


Bedding planes. Fine stratifications, less than 5 millimeters thick, in un- 
consolidated alluvial, eolian, lacustrine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Buried soil. A developed soil that was once exposed but is now overlain 
by a more recently formed soil. 

Caleareous soil. A soi] containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Caliche. A more or less cemented deposit of calcium carbonate in soils 
of warm-temperate, subhumid to arid areas. Caliche occurs as soft, 
thin layers in the soil or as hard, thick beds just beneath the solum, 
or it is exposed at the surface by erosion. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or constructing 
terraces, diversions, and other water-control measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Concave slope. A land surface that is curved like the interior of a 
sphere or arch. 

Conglomerate. Rock composed of gravel and rounded stones cemented 
together by hardened clay, lime, iron oxide, or silica. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
ean be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 


Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 
Cemented.— Hard; little affected by moistening. 

Convex slope. A land surface that is curved like the exterior of a 
sphere or arch. 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Decreasers. The most heavily grazed climax range plants. Because they 
are the most palatable, they are the first to be destroyed by over- 


grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytie crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
eannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytie crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Droughty. Soil holds too little water for plants during dry periods. 

Erodes easily. Water erodes soil easily. 
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Erosion. The wearing away of the land surface by running water, wind, 
ice, or other geologic agents and by such processes as gravitational 
creep. 

Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun- 
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 

Erosion (accelerated), Erosion much more rapid than geologic ero- 
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. 

Excess lime. Excess carbonates. Excessive carbonates, or lime, restrict 
the growth of some plants. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. Nowe means that 
flooding is not probable; rave that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; Noventber-May, for exam- 
ple, means that flooding can oceur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Forage. Plant material used as feed by domestic animals. Forage can be 
grazed or cut for hay. 

Gilgai. Typically, the microrelief of Vertisols—eclayey soils having a high 
coefficient of expansion and contraction with changes in moisture 
content. Commonly a succession of microbasins and microknolls in 
nearly level areas or of microvalleys and microridges parallel with 
the slope. 

Grassed waterway. A natural! or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Gully, A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distine- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage: a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinet characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A hovizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A? horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizou.—The mineral horizon below an A horizon. The B horizon 
is in part a laver of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 


browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. : 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum the Roman numeral IH precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 

Hydrologic soil groups. Refers to soils grouped according to their ru- 
noff-producing characteristics. The chief consideration is the in- 
herent capacity of soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered, but are 
separate factors in predicting runoff. Soils are assigned to four 
groups. In group A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group D, at the other 
extreme, are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay layer at or near 
the surface, have a permanent high water table, or are shallow over 
nearly impervious bedrock or other material. A soil is assigned to 
two hydrologic groups if part of the acreage is artificially drained 
and part is undrained. 

Increasers. Species in the climax vegetation that increase in amount as 
the more desirable plants are reduced by close grazing. Increasers 
commonly are the shorter plants and the less palatable to livestock. 

Invaders. On range, plants that encroach into an area and grow after 
the climax vegetation has been reduced by grazing. Generally, in- 
vader plants are those that follow disturbance of the surface. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Low strength. Inadequate strength for supporting loads. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
won, and wiany; size—fine, medinn, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medina, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of l1OYR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Not needed. Practice not applicable. 

Organic matter. A general term for plant and animal material, in or on 
the soil, in all stages of decomposition. 

Parallelepipeds. Six-sided prisms having faces that are parallelogram. 

Parent material, The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called ‘a soil.’ A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 
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Peres slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than‘0.06 inch), slow (0.06 to 0.20 inch), woderately slow (0.2 to 06 
inch), woderate (0.6 to 2.0 inches), wioderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches), 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the bases of differences in slope, stoniness, thickness, or some 


other characteristic that affects management. These differences 


are too small to justify separate series. 

PH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike cavities in the 
soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen- 
sive to install. 

Pores, soil. Open channels in the soil material caused by roots and 
forms of animal life, such as earthworms and insects. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Range (or rangeland). Land that, for the most part, produces native 
plants suitable for grazing by livestock; includes land supporting 
some forest trees. 

Range condition. The health or productivity of forage plants on a given 
range, in terms of the potential productivity under normal climate 
and the best practical management. Condition classes generally 
recognized are—ewcellent, good, fair, and poor. The classification is 
based on the percentage of original, or assumed climax vegetation 
on a site, as compared to what has been observed to grow on it 
when well managed. 

Range site. An area of range where climate, soil, and relief are suffi- 
ciently uniform to produce a distinet kind and amount of native 
vegetation. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


pH 

Extremely acid Below 4.5 
Very strongly acid 45 to 5.0 
Strongly acid 5.1 to 5.5 
Medium acid .... 5.6 to 6.0 
Slightly acid 6.1 to 6.5 

6.6 to 7.3 
Mildly alkaline 74 to 78 
Moderately alkaline.. 7.9 to 84 
Strongly alkaline ...8.5 to 9.0 
Very strongly alkaline... eee 9.1 and higher 


Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 

Rock fragments. Rock or mineral fragments having a diameter of 2 mil- 
limeters or more: for example, pebbles, cobbles, stones, and boul- 
ders. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 


Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 

Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced by one mass slid- 
ing past another. In soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, prisms, and 
columns; and in swelling clayey soils, where there is marked change 
in moisture content. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted permea- 
bility in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Small stones adversely affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse saud (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); vrediaon sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); sift 
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or aggregates that are separated from adjoining ag- 
gregates. The principal forms of soil structure are—pluty 
(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), colaanar (prisms with rounded tops), blocky (angular 
or subangular), and gratuwilar Structurcless soils are either single 
grained (each grain by itself, as in dune sand) or ietssire (the parti- 
cles adhering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer.” or the “Ap 
horizon.” 
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Taxadjuncts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated as taxadjuncts to that series 
because they differ in ways too small to be of consequence in in- 
terpreting their use or management. 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter- 
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
ealled a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use, 

Tilth, soil. The condition of the soil, especially the soil structure, as re- 


lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Too clayey. Soil slippery and sticky when wet and slow to dry. 

Too sandy. Soi] soft and loose; droughty and low in fertility. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 
Water table, apparent. A thick zone of free water in the soil. An ap- 
parent. water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 
Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Wetness. Soil wet during period of use. 


Illustrations 


56 


SOIL SURVEY 


Figure 1.—Floodwater retarding structure in an area of Duffau fine sandy loam, 5 to 8 percent slopes. Cattails break 
up wave action and help prevent erosion along the front of the dam. 


Figure 2.—Area of Bolar-Aledo complex, 3 to 20 percent slopes. 


MONTAGUE COUNTY, TEXAS 


Figure 4.—Young apple orchard on Chaney loamy fine sand, 2 to 5 percent slopes. 
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Figure 5.—This area of Duffau fine sandy loam, 2 ie 5 percent slopes, has been cleared and planted to Ermelo 
lovegrass. 


Figure 6—Area of Duffau and Windthorst soils, gullied. Gullies are as deep as 30 feet in areas of Duffau soils on the 
lower parts of slopes. 


MONTAGUE COUNTY, TEXAS 


Figure 8.—Area of Owens stony clay in an area of Truce-Owens complex, 5 to 20 percent slopes. The sandstone 
outcrops are common in areas of this mapping unit. 
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Figure 9.—Area of Ustolls-Rock outcrop association, steep. 
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aes 
4. 


‘ 


Profile of Windthorst fine sandy loam, 2 to 5 percent slopes. 


Figure 10. 


Note the blocky structure of the sandy clay material between depths of 
10 and 36 inches 
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Figure 11.—Coastal bermudagrass on Yahola-Gaddy complex, occasionally flooded. 


Figure 12.—Sandy Loam range site showing recovery of native tall grasses following mechanical brush control and 
deferred grazing. The soil is Duffau fine sandy loam, 2 to 5 percent slopes. 
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TEMPERATURE AND PRECIPITATION DATA 


TABLE 1. 


Period of record 1956~67] 


[Data from Bowie, elevation 1,124 feet. 
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lLess than half a day. 
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TABLE 2.~—~POTENTIALS AND LIMITATIONS OF MAP UNITS FOR SPECIFIED USES 


Extent ! 7 FT 1 q q 
1 t t t t t t 
Map unit i of { Cultivated {| Rangeland | Pastureland { Urban uses { Wildlife | Recreation 
{ area } farmecrops } i H H habitat H 
1 1 1 4 r q ’ 
5 nn es 
i Pet j i { i i t 
H H H i i H H 
1. Windthorst~Duffau——————{ 37 {Medium: {High ware | HE oh eenane iMedium: {High {Medium: 
i } erosion. i i i shrink-swell, | i slope, 
H i H H { low strength. | { slow 
{ H } : i i } percolation. 
H i ! i i { i 
2. Renfrow-Stoneburg-Anocon}; 24 {Medium: {High~—-———. {High~~~—-—~ {Medium: {High { Medium: 
{ | slow : i { shrink-swell, | } slope, 
H i percolation. } H i low strength. j } slow 
' i i H i H i percolation. 
i i H H i i H 
3. Bonti~Cona~Truce i 17 {Medium: {High iMedium: iMedium: iHigh: {Medium: 
{ i slope, t } large stones, | shrink~swell, } i slope, 
H { large stones. | } rooting depth.| slope, } i slow 
I i i i | depth to rock.} i percolation. 
} 1 1 1 1 1 qd 
i t t t i ‘i t 
4, Aledo~Venus~Bolar-———-} 8 {Medium: {Medium: {Medium: {Medium: {Medium: iMedium: 
H { slope, { rooting depth.} rooting depth,} depth to rock,} rooting depth,! slope, 
{ } rooting depth, } ! large stones. | shrink~swell. {| clayey i slow 
i | large stones, } ! { i surface. 1 percolation, 
{ i { H i t i clayey 
H i i H { i 1 surface. 
H | H i i { H 
5. Fulexas~Gowen————~---—-{_ 8 = {Medium: {High { High: {Low: {High j Medium: 
i i floods. ! | | floods. H i floods. 
1 rT 1 1 d H 1 
{ i t t t t 
6. Bastrop~Teller. i 4 {High-——~~—————— { High: {High iHigh: {High tHigh. 
1 1 qd q i t 
{ { t 1 t t t 
7. Gaddy~Miller~Yahola: { 2 Medium: jHigh mem | High: {Low: (Medium: 'Medium: 
H { floods, { H | floods. | floods, | floods. 
4 too sandy. i H { 1 too sandy. i 
4 a 4 1 1 i 
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TABLE 3.-~ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


a 
{ 
i Soil name 
t 


{Aledo gravelly clay loam, 1 to 8 percent slopes 
{Anocon-Stoneburg association, undulating 
iBastrop loam, 2 to 5 percent slopes 

TBaStrop Loam, 5 to 8 percent SLOPCSmnemeeemminreenennenmeneneeainaminenanentnttitnensnenantnimeanttit tienen 
{Bolar clay loam, 2 to 5 percent SLOPCS —ewnmwwnnem mene nnenr enn errerereeremenentertrnrenememenenttintes 
iBolar~Aledo complex, 3 to 20 percent slopes 

{Bonti fine sandy loam, 2 to 5 percent Slopes ——~—————— 
iBonti~Exray complex, 5 to 25 percent slopes 
jBosque loam, occasionally flooded 

{Bosque soils, frequently flooded— 

iBranyon silty clay, 1 to 3 percent slopes—-———————~—~~~~——- ene 
iChaney loamy fine sand, 2 to 5 percent slopes 
tCona association, hilly. 
iDuffau loamy fine sand, 1 to 5 percent slopes 
!Duffau fine sandy loam, 2 to 5 percent slopes 
{Duffau fine sandy Loam, 5 to 8 percent SLOpes——mmemerememnnenerere ere nnenrerennreenertrtetemeteee 
iDuffau and Windthorst soils, gullied 
tEufaula~Patilo complex, 1 to 8 percent slopes: 

iGaddy soils, frequently flooded ———————————————— nnn 
{Gowen loam, occasionally flooded: inion tetinintiismtmerenainet 
iGowen soils, frequently flooded 
tHensley loam, 1 to 5 percent slopes 

iLindy clay loam, 1 to 3 percent slopes 

[Miller clay, OCCASLONALLY PL OO Cd mmm nmenennenenenerenererenemerernnemenenanemenainertmernimanenen 
[Miller soils, frequently £100d Cl —emwwnmewm meneame erence errant 
iPulexas fine sandy Loam, occasionally flooded eer 
iPulexas soils, frequently flooded 
iRenfrow loam, 1 to 4 percent slopes 
iSanger silty clay, 3 to 5 percent slopes 
iSanger stony clay, 5 to 12 percent slopes~—~——~~~~~——~———- + + 
[Selden fine sand, 1 to 5 percent, SLOPCS maar 
iStoneburg~Anocon association, gently undulating 

iTeller loam, 0 to 1 percent slopes 


nearer eer maraananinmmenerernsninnien ten 


{enter e a tema rneitannemeentenmemaen meena inten maint renee 


ane nema men eet 


a entation i at 


9 tentenrniestensranenbonsr vides Mahan ene ori eee et 


iTruce fine sandy loam, 2 to 5 percent S1LOPCS mnemonic nnerererererererenemenanerenerenannenteers 
iTruce~Owens complex, 5 to 20 percent SLOPCS mmm eeenenwmerenertmtnunenenanenananenenartinteatttnmmtmars nent 
jUstolls~Rock outerop association, steep-———-——-----_____- 


iVashti fine sandy loam, 2 to 5 percent slopes 
Venus Loam, 5 to 8 Percent SLOPCS mma wweererenerenerenererennererenermrenenenamanarananumentremernmenamametuettenan 
iVernon clay, 1 to 5 percent slopes mone 
iVernon~Knoco complex, 5 to 25 percent slopes, severely eroded: 
iWaurika~Renfrow complex, 0 to 1 percent slopes 
tWindthorst loamy fine sand, 1 to 5 percent slopes 
jWindthorst fine sandy Loam, 2 tO 5 Percent SLOPCS—emme—emmmenenenenerenenenennerinentrenenemeneneetmenttent 
iWindthorst fine sandy loam, 5 to 8 percent slopes 
'Windthorst and Duffau soils, 2 to 8 percent slopes, severely eroded ————-——~---~-~ 
{Yahola~Gaddy complex, occasionally flooded———~~-———-—-—~. 
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TABLE 4.—-YIELDS PER ACRE OF CROPS AND PASTURE 


Absence of a yield figure indicates the 


[All yields were estimated for a high level of management in 1975. 
crop is seldom grown or is not suited] 


Peaches 


Peanuts 


Wheat 


Grain 
sorghum 


Soil name and 
map symbol 


Stoneburg Part wna 


Anocon part 


Aledo: 
1 
Anocon: 
22: 
Bastrop: 


100 


rh ee 


Eufaula: 
218 


Gaddy: 
219 a 


Gowen: 


20. 


221 


Hensley: 
22. 


Lindy: 


Fy, ee EE 


Miller: 
Yew 


See footnotes at end of table. 
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TABLE 4.—-YIELDS PER ACRE OF CROPS AND PASTURE~~Continued 


Peaches 


Peanuts 


Wheat 


Grain 
sorghum 


map symbol 


Soil name and 


Q ° (=) o Oo 9 

R es 4 bt gs | Tl | ges] | 
4 nN a a Xn Oo ® 

fe ee ee 


232: 
236: 


2 eemeneneenenanineneetanien an aenenomennmenemerans 
€ 
Stoneburg part 
Anocon part 
Ustolls part 
Rock outerop part. 


225. 
227 
31 


26: 
Ustolls: 
Vashti 
37. 
Venus 
BGeerennenenenmanemscmansnnmeenememaner 
Vernon: 
240 
Waurika 
OY | ameren 
Windthorst 
42. 
43 mene 
YL nent renner 
245 
Yahola: 
246 


Miller: 
Pulexas: 
Renfrow: 
Sanger 

29 

30 
Selden 
Stoneburg: 
Teller 

33 
Truce: 

34 

235 


his map unit is made up of two or more dominant kinds of soil. See map unit description for the 


composition and behavior of the whole map unit. 


lanimal~unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 
five sheep, or five goats) for a period of 30 days. 


mule 
ay 


MONTAGUE COUNTY, TEXAS 
TABLE 5.—~-CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas excluded. Dashes mean no acreage] 


Major management concerns 


1 q 
t t 
| Soil 
{ Total { Erosion }{ Wetness } problem 
Class i_acreage { (e) i (w) H s) 
t i Acres | Acres { Acres 
t 1 4 1 
{ t t t 
I ! 9,070 } — | — | — 
! H i ! 
II 1 42,240 } 2,800 } 39,440 } — 
1 i a i 
t t t i. 
TIT {| 291,510 | 289,980 } 1,530 | — 
1 rT 1 i 
t t 3 t 
IV it 72,900 } 71,130 } —— i 1,770 
{ 1 i 
1 t t t 
Vv i 44,670 } ——~ | 44,670 } —_ 
1 t q qd 
t t t t 
VI i 86,530} 45,950; —~ 4 40,580 
{ 7 4 q 
t t . t 
VII i 50,776 | 8,170 } ~~ | 42,606 
t 1 4 i 
1 t t t 
VIII } | ee ices. of ae 
4 4 q a 
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TABLE 6.—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Soils not listed are not in range sites; such soils can be used for grazing if grass cover is established ] 


a  — 
i P roductio 


t 
Soil name and |} Range 
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map symbol. 


otential p 


site name 


Aledo: t 
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{ 

! 

H 

i 

! 

1 

4 

12: t 
! 

4 

{ 

Stoneburg part—-{Loamy Prairie 
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3, 4 Sandy Loam: 


Bolar: 
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See footnote at end of table. 
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ah aise nl i ies 
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{Normal 
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{ 
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t 
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‘Kind of year {weight 
t 4 
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Dry 


7,000 
5,000 
3,500 


7,000 
5,000 
3,500 


5,500 
4,500 
3,000 


6,000 
5,000 
3,000 


6,000 
5,000 
3,000 


3, 000 
2,000 
1,800 


t 
t 
t Common plant name 
t 
t 
q 
+ 
1 
t 


{Little bluestem 
{Sideoats grama. 

| Indiangrass 

{Big bluestem: 

{Other perennial grasses 
iPerennial forbs 

Trees 


‘Little bluestem: 
{Indiangrass: 
iBig bluestem 
{Sideoats grama 
{Other perennial grasses 
{Other annual grasses 
{Perennial forbs 


{Little bluestem 
{ Indiangrass 
{Big bluestem 

{Sideoats grama, 
{Other perennial grasses 
{Other annual grasses. 

{Perennial forbs 


{Little bluestem: 
{ Indiangrass. 
{Big bluestem 

{Other perennial grasses 
{Perennial forbs—: 

i Trees 


| 


t 

iLittle bluestem 
| Indiangrass: 
{Big bluestem 
{Sideoats grama 
{Perennial forbs 
{Other perennial grasses 
{Trees 


{Little bluestem 
{Indiangrass 
{Big bluestem. 
{Sideoats grama 
{Perennial forbs 
{Other perennial grasses 
{ Trees: 
4 


t 

{Little bluestem 
iSideoats grama 
{ Indiangrass 
{Big bluestem 
{Other perennial grasses-——-—-—~ 
{Perennial forbs 
{Trees 
4 

t 


Compo~ 
sition 
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TABLE 6,—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES—~Continued 


See footnote at end of table. 


}_ Potential production 
1 


t 


f q 1 
t ' f 
Soil name and } Range site name H } Dry } Common plant name {Compo~ 
map symbol H {Kind of year {weight | tsition 
i 1 1 1 i 
Ed 
{ i {Lb/acre} i Pot 
Bonti: i 1 { } i 
7 {Sandy Loan— {Favorable i 4,500 {Little bluestem i 30 
i iNormal { 3,500 {Big bluestem. i 10 
H {Unfavorable { 3,000 {Indiangrass i 10 
{ H i iSideoats grama + 10 
t t H {Perennial forbs i 10 
{ { i {Other perennial grasses 1 15 
i ! ! ‘Trees i 10 
i i H {Other annual grasses 15 
i ! i H i 
‘8: { ' 
Bonti part {Sandstone Hills {Favorable { 4,000 {Little bluestem 135 
{ {Normal { 3,000 {Indiangrass: + 10 
H {Unfavorable { 2,500 jSideoats grama: } 10 
{ } 4 {Other perennial grasses {15 
' i { { Trees | 15 
{ Hy i {Other annual grasses——~~——~~-—-{ 10 
i ( {Perennial forbs eet] 5 
1 
t { i H i 
Exray part {Sandstone Hills ~~ | Favorable t 4,000 {Little bluestem } 35 
H iNormal i 3,000 }Indiangrass i 10 
H {Unfavorable { 2,500 iSideoats grama i 10 
i H i {Other perennial grasses 145 
i i i {Trees } 15 
H H ! {Other annual grasses ! 10 
i ! t }Perennial forbs i 5 
4 
t t t t t 
Bosque: : ! i H i 
9, 110——— iLoamy Bottomland {Favorable { 6,500 | Indiangrass + 20 
{ iNormal 1 5,000 {Little bluesten + 20 
H {Unfavorable {| 3,500 {Switchgrass. i 10 
{ } 4 iBig bluestem 1 10 
{ i { {Other perennial grasses 125 
{ i ! 1 TCS anne i 10 
| H H {Perennial forbs i 5 
4 4 
t t t t 
Branyon: H H i { H 
1 {Blackland }Favorable 1 7,000 {Little bluestem ! 40 
H {Normal 1 5,500 | Indiangrass 113 
i {Unfavorable {| 3,500 {Big bluestem } 12 
H i H {Meadow dropseed i 10 
i { i {Other perennial grasses } 10 
t i { iPerennial forbs i 10 
i { { {Trees 15 
{ { { i i 
Chaney: ! H } { ; 
12 tLoamy Sand {Favorable 1 4,500 {Little bluestem i 30 
' {Normal 1 4,000 {Big bluestem i 10 
H {Unfavorable j{ 3,000 {Indiangrass 1 10 
t i i {Post oak 1 10 
H { } {Other perennial grasses } 30 
i i i {Perennial forbs 15 
i i i }Other trees $5 
{ H t H i 
Cona: { : } : i 
143 {Sandstone Hills {Favorable { 4,000 {Little bluestem 1 40 
4 {Normal { 3,000 {Indiangrass 1 10 
} {Unfavorable { 2,000 {Post oak women! 10 
} { H {Other perennial grasses 4 25 
H : ! {Other trees ! 10 
' H ‘ (Perennial forbs i 5 
1 
t t t t t 
Duffau: t H } H ! 
14, = {Loamy Sand {Favorable { 4,500 iLittle bluestem 1} 30 
i ‘Normal i 4,000 {Big bluestem 1 10 
i {Unfavorable { 3,000 {Indiangrass i 10 
i { H ‘Post oak 110 
! { H {Other perennial grasses 1 30 
H H H {Perennial forbs a) 
H i H iOther trees 15 
{ H H { H 
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TABLE 6.—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES—-Continued 


See footnote at end of table. 


Potential production 


{Shrubs 
1 
t 


qd t a 4 
' t t t 
Soil name and { Range site name { t Dry | Common plant name | Compo~ 
map symbol i {Kind of year iweight t isition 
d 1 
- i (Lb/acre| i Pet. 
uffau: H i i ! 
155 16 Hn Sandy Loam {Favorable {5,500 {Little bluestem——--—___-_----} 30 
H {Normal 1 4,500 {Big bluestem——~--—-——---—--—-—-}_ 10 
{ {Unfavorable { 3,000 {Indiangrass ' 10 
H ! H {Other perennial grasses 1 30 
H H H iPerennial forbs 1 10 
! ! H {Trees 1 10 
WT: t { t { 
Duffau part iSandy Loam {Favorable + 5,500 {Little bluestem | 30 
{ {Normal 1 4,500 {Big bluestem-——. + 10 
i iUnfavorable { 3,000 {Indiangrass t 10 
H H i {Other perennial grasses { 30 
H H H {Perennial forbs | 10 
H H H — { 10 
H i 1 t 
Windthorst part-jSandy Loam {Favorable { 6,000 {Little bluesten-—~~~—. } 30 
} {Normal 1 4,500 {Big bluestem———~: 1 10 
H {Unfavorable j{ 3,000 {Indiangrass ' 40 
{ Hq ! {Other perennial grasses. | 30 
H } H {Perennial forbs: | 10 
H H { {Trees i 10 
{ i H H { 
ca | ' i 
18: t i 
Eufaula part——~{Deep Sand {Favorable | 4,000 {Little bluestem. 1 25 
{ {Normal i 2,800 {Big bluestem t 10 
{ {Unfavorable {| 2,000 {Sand lovegrass { 10 
} t H {Other perennial grasses t 30 
: { H {Trees ! 20 
i i { {Perennial forbs a) 
i a d 4 4 
t t t t ' 
Patilo part {Deep Sand {Favorable 1 4,000 {Little bluestem 1 25 
H {Normal 1 2,800 {Post oak — 1 15 
! {Unfavorable { 2,000 iBlackjack oak + 10 
H H i {Sand lovegrass—~~—~-—~~-~-----——-}_ 10 
{ H H {Other perennial grasSeSw————-—=| 15 
i H } {Perennial forbs 1 10 
{ H H {Other annual grasses 1 10 
H j {Other trees 5 
q 
caddy: | oe | 
1149 iSandy Bottomland iFavorable } 4,000 {Little bluestem: t 20 
} {Normal 1 3,000 |Switchgrass 115 
H {Unfavorable { 2,500 {Big bluestem. { 10 
H ! H lIndiangrass ! 10 
4 { H {Annual forbs t 15 
i { H iTrees 1 15 
4 | i Other perennial grasses 1 15 
7 | a | 
wen: t t t t t 
20, 121 iLoamy Bottomland {Favorable t 8,000 {Little bluestem } 20 
H {Normal {5,500 |Indiangrass 1 15 
H {Unfavorable { 4,000 {Big bluestem t 10 
H t H iSwitchgrass i 10 
H H } {Other perennial grasses: 1 20 
! { { i Trees | 15 
iH i {Perennial forbs 1 5 
{ i { {Shrubs 15 
3 4 a 1 1 
Hensley: i 
22. i Redland {Favorable i 5,000 {Little bluestem 1 30 
! iNormal { 4,000 {Indiangrass i 20 
j {Unfavorable { 2,500 jSideoats grama——--—— 1 10 
H H H {Other perennial grasses. 1 25 
i H H {Perennial forbs t 10 
{ H i 1 5 
H i t H 


Soil name and 
map symbol 


Lindy: 


Pf eee nee enEnS 


Miller: 


28, 125 


Pulexas: 
26, 127 


Renfrow: 


2b mmenenerenerenenenenenmeneans | Claypan Prairie 
4 


Sanger: 


29, 30mnernrwennenere | Black Land 


Selden: 
31 


Stoneburg: 
132: 


Stoneburg part— 


Anocon part 


MONTAGUE COUNTY, TEXAS 


TABLE 6.—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES—~Continued 


Potential production 
{ Dry 
Kind of year jweight 
4 


Range site name 


4 
t 
1 
t 
4 
t 
4 
i i [Lb/acre 
{ t t 
{Deep Redland {Favorable ! 6,000 
| |Normal 1 5,000 
H iUnfavorable {| 4,000 
| { i 
1 d 4 
t { t 
1 a 4 
t t t 
{ { { 
{Clayey Bottomland {Favorable { 5,000 
{ {Normal i 3,500 
{ {Unfavorable { 2,000 
4 d 3 
t { t 
{ ! { 
{ { t 
{ ! { 
{ { { 
4 d 4 
{ t t 
| 
{Loamy Bottomland {Favorable t 6,500 
{ {Normal 1 5,000 
{ {Unfavorable { 3,500 
{ { i 
q r] 4 
i t t 
i | i 
i { i 
1 i i 
| i i 
iFavorable i 4,000 
i iNormal { 2,800 
1 {Unfavorable j{ 2,000 
i i i 
t i H 
{ i t 
t i { 
H i { 
{Favorable t 6,000 
i {Normal i 5,000 
H {Unfavorable j 3,000 
! { { 
H ! H 
t { { 
{ { { 
i { ! 
{Loamy Sand {Favorable i 5,000 
t {Normal 1 4,200 
7 iUnfavorable | 3,500 
i i | 
4 q 4 
{ t t 
1 7 1 
t t t 
i ! i 
i i { 
4 a 4 
t t 
H i Hy 
{Loamy Prairie {Favorable i 7,000 
i {Normal { 5,000 
1 {Unfavorable } 3,500 
i t H 
H H { 
i i i 
4 4 4 
t t t 
i i t 
jLoamy Prairie iFavorable 1 7,000 
H {Normal { 5,000 
{ {Unfavorable { 3,500 
H i H 
| 
! H ! 
! i i 
! H ! 


See footnote at end of table. 


i 
{ 
{ Common plant name 
i 
q 


t 

{Little bluestem 
iBig bluestem 
i Indiangrass 
{Other perennial grasses 
{Perennial forbs: 

{Shrubs 


{Sideoats grama 
iWestern wheatgrass 
{Arizona cottontop: 
!Switchgrass 

iTrees 

{Other perennial grasses 
{Perennial forbs 

iSedges 


{ Indiangrass 
{Little bluestem 
| Switchgrass 
LBL g DLUCS TEI —mnwenenenenenenenertnernengmemane 
{Other perennial grasses 

PT CCS ener ener ereremereneremenenmarermny 
{Perennial forbs 


a ee ae ae ine ee a ate re ee ie re ie te ls ee ne ee le ee ee ee te ee oe ee 


LSLdEOAES BAMA mmm nner 
{Blue grama—————_-—_____-____. 
{Meadow dropseed 

iTexas needlegrass 

{Other perennial grasses 
iPerennial forbs 


{Little bluestem. 

{Big bluestem 

{Meadow dropseed 

{Other perennial grasses 
{Perennial forbs 

{Other annual grasses 


4 

t 

H 

{Little bluestem 
{Big bluesten: 
lIndiangrass 
iPost oak 
i 
1 
t 
4 
t 
4 
t 
1 
t 
| 
t 


Other perennial grasses 
Perennial forbs 
Other trees 


iLittle bluestem 
i Indiangrass 
iBig bluestem 
iSideoats grama 

{Other perennial grasses 
iOther annual grasses 
{Perennial forbs: 


| 

{Little bluestem 
{ Indiangrass 
{Big bluestem. 
{Sideoats grama. 
{Other perennial grasses 
{Other annual grasses. 
iPerennial forbs: 
:] 

t 
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SOIL SURVEY 


TABLE 6.—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued 


1 
t 
Soil name and } 
map symbol H 


Teller: 
BQ nereecenennenenene | LOAMY PALL Cameennererenenenennnenenennee | Favorable 


BWenennererenerernennnnenen {Tight Sandy Loam 


135: 
Truce part: ai Hills 
! 
| 
i 
rf 
t 
4d 
t 
{ 
Owens part: {Rocky Hills: 
t 
{ 
{ 
Ustolls: 
136: 


Venu: 


H 
t 
{ 
! 
{ 
! 
{ 
t 
i 
Truce: i 
! 
{ 
i 
{ 
i 
{ 
{ 


Ustolls part———{Steep Rocky 


Rock outcrop 
part. 


} 
{ 
{ 
i 
| 
t 
é 
! 
{sandy Loam 
1 


Ss: 


Range site name 


q 
t 
4 
t 
{ 
t 


d 
t 
d 
{ 


{Normal 
{Unfavorable 
i 

t 


Favorable 
Normal 
Unfavorable 


| 
| 


{Favorable 
{Normal 
{Unfavorable 


Favorable 
Normal 
Unfavorable 


| 
1 
{ 
! 
i 
t 
1 
t 
! 
{ 
! 
! 
{ 


{Favorable 
{Normal 
{Unfavorable 


3G maeennenenenerenenerererenere| CLAY LOAM —aeennererenerenernen—ensnenonenens | Favorable 


Vernon: 


39 


{ 
i 
i 
t 
{ 
t 
{ 
i 
{ 
i 
{ 
! 
! 
t 
{ 
{ 
{ 
1 
{ 
{ 
i 
i 


See footnote at end of table. 


{Normal 
{Unfavorable 


Shallow Clay——————————-----{ Favorable 


{Normal 
{Unfavorable 


4 
t 


{Lb/acre 


4 
t 
t 
t 
t 
t 
a 
t 
4 
q 
t 
4 
4 
t 
rT 
t 
t 
t 
4 
t 
4 
t 
' 
t 
q 
t 
4 
t 
oT 
t 
i 
t 
y 
t 
4 
t 
4 
4 
4 
t 
1 
t 
3 
t 
4 
t 
4 
t 
1 
t 
i 
{ 
i 
t 
4 
t 
4 
t 
4 
t 
1 
t 
4d 
t 
4 
q 
t 
| 
t 
a 
t 
1 
1 
t 
d 
t 
1 
t 
4 
(} 
4 
t 
’ 
{ 
4 
t 
4 
t 
4 
t 
4 
t 
1 
t 
1 
t 
4 
t 
4 
t 
1 
t 
4 
t 
( 
t 
t 
t 
t 
t 
4 
t 


Potential production 


Dry 


Kind of year {weight 
4 


6,000 
4,500 
3,000 


4,000 
3,000 
2,000 


4,000 
3,000 
2,500 


1,700 
1,200 
900 


3,500 
3,000 
2,500 


6,000 
4,500 
3,000 


6,500 
5,000 
3,000 


1,750 
1,500 
900 


a 
t 
i Common plant name 
i 
a 
q 
t 


iLittle bluesten—————---~ 
{Big bluestem 
LINGL an 87° aS S manners 
1 Swi CCH EP ASS annem 
{Other perennial grasses 

{Perennial forbs-———————_—~— 


thea in opie apes odin few as emia ts wi 


iSideoats grama 
ISL lver DLUCS tera nenerenenenenenenumenens 
{Vine-mesquite—————-——--__— 
{Other perennial grasses 
{Perennial forbs 
\Trees 


t 

[Little bluestem——~—————m nee 
USLdEOATS GAMA mnenenerererenenenenenensnene 
{Indiangrass 


a 
| 
oa 
oO 


ee a ee we eee ee eae ee mene ee ep eee eee ee ee ete Oe ee eae mete mene oe 


{Other perennial grasses 
{Other annual grasses: 
{Perennial fOPDS ann een 
4 


t 
iSideoats grama—————--—-—----= | 
iSilver bluestem——————————-——= } 


{Other perennial grasses 
{Perennial forbs 


TST US een nenenermnenenemementnenereinint 


Little bluestem 
Indiangrass——~—-—--~----—~ 
Other perennial grasses 
TR CS menenentrererenentinennnnenemenenenanenenennsis 
P 


erennial forbs 


| 
q 
t 
3 
t 


{Little bluestem 
ABig D1LUCS tern —nmmmmenenenemenenenenenerine 
{ Indiangrass 
{Sideoats grama 
{Other perennial grasses. 
{Perennial fOrDS-———————e mn 
{Trees 


iLittle bluestem 
\Indiangrass 
{Big bluestem: 
{Sideoats grama 
{Other perennial grasses 
jPerennial forbs 


{Meadow dropseed { 
{Other perennial grasses { 
{Perennial fOr DSmanenensneeeenennenine | 
a 
H 
t 


{Shrubs 
4 
t 


Compo 
sition 


MONTAGUE COUNTY, TEXAS 


TABLE 6.—-RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITES—-Continued 


See footnote at end of table. 


Potential production 


4 t q 
t t t 
Soil name and } Range site name { Dry } Common plant name i Compo~ 
map symbol H iKind of year iweight l isition 
1 
t i Lb/acre f Pet 
Vernon: { { H { H 
To: | 
Vernon part {Shallow Clay {Favorable t 1,750 {Sideoats grama t 40 
H {Normal { 1,500 jBuffalograss 415 
H i{Unfavorable { 900 {Silver bluestem—~ 1 15 
H ! H {Other perennial grasses t 20 
: { { {Perennial forbs i 5 
i { ! {Shrubs 15 
i { ! { i 
Knoco part {Shallow Clay {Favorable { 1,400 {Sideoats grama. i 40 
{ iNormal } 1,000 {Buffalograss: i 20 
H {Unfavorable { 600 {Silver bluestem. i 15 
} H : {Other perennial grasses. i 20 
H H H {Perennial forbs i 5 
{ H i t i 
Waurika: { { ! i } 
Ty1: 
Waurika part-—./Claypan Prairie {Favorable { 3,500 jSideoats grama. i 30 
{ iNormal { 2,800 {Blue grama + 10 
{ {Unfavorable { 1,500 {Vine-mesquite: wom} 10 
i H {White tridens 1 10 
H H ' {Meadow dropseed 1 10 
} { H {Other perennial grasses } 20 
‘ { ‘Perennial forbs 1 10 
| 
Renfrow part-—--~{Claypan Prairie {Favorable { 4,000 {Sideoats grama: i 40 
{ {Normal } 2,800 {Blue grama } 10 
t {Unfavorable { 2,000 {Texas needlegrass: i 10 
H H 4 {Buffalograss } 10 
{ ' H {Other perennial grasses ! 20 
i { i |Perennial forbs i 10 
4 
t j t t t 
Windthorst: H H H H } 
He. iLoamy Sand {Favorable $5,000 {Little bluestem 1 25 
{ {Normal { 4,000 {Big bluestem + 10 
i {Unfavorable { 3,000 {Indiangrass { 10 
H H i iPost oak. i 10 
H H i {Other perennial grasses 1 35 
{ : H {Other trees i o5 
i i i Perennial forbs 5 
i 
43, 44 LSANd Y LOAM nee nenenenennerpnerenenenenne | Favorable { 6,000 {Little bluestem 1 30 
{ {Normal 4 4,500 [Big DLUCSC Mm mmmmeenrennenenneenenes | 10 
H {Unfavorable { 3,000 {Indiangrass 110 
4 H { {Other perennial grasses 1 30 
H H {Perennial forbs 1 10 
i H H i Trees 1 10 
i H 1 i i 
145: { { { H { 
Windthorst part~|Sandy Loam {Favorable { 6,000 {Little bluestem i 30 
| iNormal. { 4,500 {Big bluestem. 1 10 
H {Unfavorable { 3,000 {Indiangrass 1 10 
H ! H {Other perennial grasses: { 30 
H i 4 {Perennial forbs 1 10 
{ H 1 PT CCS meer } 10 
H H ! i H 
Duffau part {Sandy Loam {Favorable { 5,500 {Little bluestem. i 30 
H {Normal + 4,500 {Big bluestem i 10 
H {Unfavorable { 3,000 jIndiangrass + 10 
! H H {Other perennial grasses | 30 
H H {Perennial forbs 1 10 
' i i Trees i 10 
t f t t 
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TABLE 6.--RANGE PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITES—~Continued 


a cnn en tadE Enna Sane 


| {Potential production! t 
Soil name and } Range site name ! ' Dry } Common plant name | Compo~ 
map symbol i iKind of year {weight i isition 
a 
' H iLb/acre} + Pot 
Yahola: ‘ H 7 H i 
16: i i { i H 
Yahola part———}Loamy Bottomland: {Favorable {7,000 iLittle bluesten-—————-—----{_ 30 
i {Normal { 4,900 {Big bluestem: weverereverrerenes| 10) 
f {Unfavorable } 3,500 }Indiangrass——————————---—---——-|_ 10 
H ! H iSwitchgrass————_—_--—---_-—-|_ 10 
{ t H {Other perennial grasses i 15 
H { H 1 TCC Sanerrererenerereneennenenemnmnnererarenecers | 10 
H H H {Annual forbs } 10 
| | Secees - 
t t t t 
Gaddy part pany Bottomland—-—--------~ | Favorable t 3,800 t Little bluestem + 20 
tNormal 1 3,000 {Switchgrass t 15 
H {Unfavorable | 2,000 iIndiangrass——————--————-~|_ 10 
H { ! {Big bluestem ! 10 
{ H H {Other perennial grasses 1 10 
{ ! H TANNUAL fOPDG—meaeneenennen | 15 
H { H {Trees 1 40 
4 4 4 1 4 


1This map unit is made up of two or more dominant kinds of soil. See map unit deseription for the 
composition and behavior of the whole map unit. 


MONTAGUE COUNTY, TEXAS 


TABLE 7.~~BUILDING SITE DEVELOPMENT 


("Shrink~swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
soil was not rated] 


Shallow 
excavations 


Soil name and 
map symbol 


Aledo 
1 Severe: 


depth to rock. 


Anocon: 
2: 
Anocon part Moderate: 


too clayey. 


Severe: 


Stoneburg part——~|Se 
depth to rock, 


large stones, 
too clayey. 


t 
qd 
£ 
4 
i 
i 
1 
i 
t 
i 
Bastrop: H 
oo 'Slight 
} 
4 1Slight 
H 
H 
Bolar H 
5. iModerate: 
{ depth to rock. 
t 
16: i 
Bolar part iModerate: 
i depth to rock. 
a 
Aledo part~-~~---—-} Severe: 
{ depth to rock. 
1 
i 
Bonti: } 
Tom iSevere: 
| depth to rock. 
rT 
t 
18; 
Bonti part. jSevere: 
| depth to rock. 
1 
Exray part~-___—-/ Severe: 
{ depth to rock. 
t 
Bosque: i 
9, 110~ Severe: 
} floods. 
a 
t 
Branyon: i 
11~ 1Severe 
| too clayey, 
{ cutbanks cave. 
i 
[ 
Chaney: i 
12. iModerate: 
{ too clayey. 
a 
t 
Cona: i 
J Baer {Severe: 
d 
H 
ft 
q 
t 
1 
t 


See footnote at end of table. 


t 
t 
q 
t 
i 
t 
q 


7 

1 

t 
{Severe: 
1d 

rT 


t 
J 
{ 
q 
t 
i 
t 
q 
t 
? 
t 
a 
t 
1 
t 
qd 
{ 
qd 
t 
1 
t 
q 
q 
1 
t 
q 
t 
4 
t 
i 
t 
: 
ij 
i 
t 
4 
r 
a 
t 
a 
q 
4 
t 
rT 
i 
q 
t 
4 
t 
7 
t 
1 
lt 
q 
it 
‘ 
t 
V 
t 
q 
t 
1 
{ 
q 
t 
q 
{ 
1 
{ 
i 
t 
1 
t 
qd 
t 
q 
t 
a 
t 
q 
t 
1 
t 
rT 
t 
1 
t 
1 
t 
a 
t 
( 
t 
$ 
t 
4 
t 
a 
t 
i] 
t 
1 
t 
1 
t 
1 
t 
i 
1 
t 
4 
t 
q 
t 
t 
t 
q 
1 


Dwellings 
without 
basements 


lepth to rock. 


Moderate: 


{ shrink-~swell, 


low strength. 


Moderate: 


depth to rock. 


Slight 


Slight--——--—~ 


Moderate: 
low strength. 


Moderate: 
low strength. 


Severe: 
depth to rock. 


Moderate: 
depth to rock, 
shrink~swell1. 


Moderate: 
depth to rock, 
shrink~swell. 


Severe: 
d 


epth to rock. 


hrink~swell, 


Severe: 
si 
low strength. 


Moderate: 
shrink-swell. 


lope, 
arge stones, 
shrink~swell. 


Severe: 
s 
Li 


See text for definitions of "slight," "moderate," 


Dwellings 
with 
basements 


Severe: 
depth to rock. 


Moderate: 
shrink~swell, 
low strength. 

Severe: 
depth to rock. 

Slight 


Slight. 


Moderate: 
low strength. 


& 


derate: 
low strength. 


vere: 
epth to rock. 


af 


Severe: 
depth to rock. 


Moderate: 
depth to rock, 
shrink~swell. 


vere: 
epth to rock. 


a & 


Severe: 
floods. 


Severe: 
shrink~swell, 
low strength. 


Moderate: 
shrink~swell. 


arge stones, 
shrink~swell. 


and "severe." 


Absence of an entry means 


Small 
commercial 
buildings 


Local roads 
and streets 


depth to rock. 


Severe: | Severe 
depth to rock. {| depth to rock 
1 
i 
! 
H 
Moderate: {Severe 
shrink~swell. t low strength. 
1 
| 
Moderate: iModerate 
1 
t 
1 
--|Moderate: 
low strength. 
Moderate Moderate: 
slope. low strength. 
Moderate: Severe 


lo. 
low strength. 


Moderate: Severe: 

low strength, low strength. 
slope. 

Severe: Severe: 

depth to rock. depth to rock. 
Moderate: Severe: 

depth to rock. low strength 


Severe: 
slope, 
large stones. 


Severe: Severe: 
depth to rock, depth to rock. 
slope. 
Severe: Severe 
floods. floods. 
Severe: Severe 
shrink~swell, shrink~swell, 
low strength. low strength. 


Moderate: Severe: 
shrink-swell. low strength. 
Severe: Severe 
slope, slope, 
large stones, low strength, 
shrink~swell. shrink-swell. 
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TABLE 7.—~BUILDING SITE DEVELOPMENT—-Continued 


1 
1 
Soil name and H Shallow 
map symbol {excavations 
4 
q 
Duffau: 
WW, 15, 16 Slight——. 
V7: 
Duffau part Slight 
Windthorst part—jModerate: 


{ too clayey. 


Eufaula: 
18: 
Eufaula part 


Severe: 
cutbanks cave. 


cutbanks cave, 
too clayey. 


t 
1 
t 
t 
t 
t 
t 
a 
' 
i 
t 
q 
t 
q 
i 
4 
t 
1 
t 
1 
t 
} 
id 
H 
t 
4 
i 
1 
t 
ry 
t 
t 
t 
i 
1 
i 
Patilo part iSevere: 
| cutbanks cave. 
t 
t 
ace ! 

N49 {Severe: 
1 floods, 
! cutbanks cave. 
i 
t 

Gowen: | 

20: iSevere: 
t floods. 
{ 

i 

121 {Severe: 
{ floods. 
rT 
t 

Hensley: H 

22. {Severe: 
| depth to rock. 
1 
t 

Lindy: 4 

23 ww | Severe ? 
| depth to rock, 
{| too clayey. 
t 
{ 

Miller: ' 

24, 125 |Severe: 
| floods, 
| too clayey, 
1 

Pulexas: | 

26 iSevere: 
i floods. 
q 

127 nonenm ‘Severe: 
{ floods. 
1 
t 

Renfrow: H 

28 iSevere: 
| too clayey. 
1 

Sanger: i 

29, 30. jSevere: 
q 
H 
t 
t 
1 


See footnote at end of table. 


q 
t 
4 
t 
1 
t 
? 
q 
t 
a 
t 
1 
t 


1 
t 
1 
! 
1 
t 
1 
t 
1 
t 
t 
1 
1 
t 
q 
t 
4 
t 
1 
t 
4 
t 
| 
' 
a 
4 
a 
t 
4 
t 
q 
t 
q 
t 
4 
' 
a 
t 
{ 
\ 
t 
t 
t 
d 
t 
V 
t 
q 
t 
4 
t 
4 
t 
q 
t 
t 
t 
t 
t 
1 
t 
q 
t 
} 
{ 
1 
t 
4 
U 
1 
t 
4 
t 
1 
t 
t 
t 
4 
t 
t 
q 
f 
1 
t 
4 
t 
a 
' 
1 
t 
’ 
t 
4 
t 
4d 
t 
$ 
t 
1 
t 
1 
t 
q 
t 
4 
{ 
t] 
t 
i 
t 
4 
! 
4 
( 
1 
( 
q 
t 
4 
t 
1 
if 
v 
4 
1 
t 


Mor 
1 


Dwellings 
without 
basements 


derate: 
ow strength. 


Moderate: 


1 


ow strength. 


Moderate: 


s 


Hy 


Ss 


Mo 
3 
L 


Se 
s 
l 


Se 


Se 
Ss 
1 


Se 
s 
1 


hrink~swell . 


Lloods. 


vere: 


e 
depth to rock, 


derate: 
hrink-swell , 
ow strength. 


vere: 
floods, 

hrink-swell, 
ow strength. 


vere: 


‘Loods. 


vere: 
nrink~swell, 
ow strength. 


vere; 
hrink~swell , 
ow strength. 


we 


Mo 


aed 


mo & 


ew # 


Dwellings + 
with 
basements 


Moderate: 
1 


ow strength. 


Moderate: 


ow strength. 


derate: 


wetness. 


‘loods. 


vere: 
epth to rock. 


floods, 


hrink~swell, 
ow strength. 


vere: 
hrink~swell, 
ow strength. 


vere: 
hrink~swell, 
ow strength. 


Small 
commercial 
buildings 


Moderate: 


s 
L 


kw 


lope, 
ow strength. 


derate: 
lope, 
ow strength. 


Moderate: 


) 
s 


hrink-swell , 
lope. 


Moderate: 


3 


Mo 
8 


f 


Lope. 


derate: 
Lope. 


loods. 


os 
uw 
fe, 
ie} 
a 
a 
« 


en) 


wo 8 


ro 


hrink~swell , 
ow strength. 


hrink~swell , 
ow strength. 


vere: 
hrink~swell, 
ow strength. 


vere: 
hrink~swell , 
ow strength. 


fy 
t 
i) 
t 
a 
t 
1 
4 
t 
4 
t 
1 
t 
q 
t 
t 
1 
1 
t 
1 
a 
d 
t 
{ 
t 
t 
4 
q 
t 
4 
t 
4 
1 
4 
t 
4 
{ 
d 
} 
d 
t 
t 
i 
t 
t 
4 
t 
4 
t 
d 
t 
q 
t 
t 
t 
4 
t 
rT 
t 
qd 
t 
4 
t 
1 
t 
1 
t 
4 
t 
$ 
i 
i 
t 
q 
t 
) 
t 
q 
t 
i 
t 
q 
t 
q 
t 
1 
t 
i] 
t 
1 
t 
1 
a 
t 
i 
a 
t 
1 
t 
1 
t 
4 
t 
a 
1 
d 
t 
t 
t 
a 
t 
4 
t 
t 
t 
t 
t 
4 
t 
4 
t 
a 
t 
1 
t 
4 
t 
t 
t 
t 
t 
i 
t 
4 
t 
4 
t 


Mo 


Local roads 
and streets 


derate: 


low strength. 


Moderate: 
low strength. 


Severe: 
l 


sl 


sl 


Se 


ow strength. 


ight. 


ight. 


vere: 


floods. 


Moderate: 
shrink-swell , 


£ 


‘loods. 


{Severe: 


f 


Se 
d 


‘Loods. 


vere: 
epth to rock. 


Severe: 
a 


Se 


8 


ow strength. 


vere? 
low strength, 
hrink~swell. 


Moderate: 


f 
L 
Se 


‘Loods, 
ow strength. 


vere: 


floods. 


Se 
s 
am 


vere: 
hrink~swell, 
ow strength. 


hrink-swell, 
ow strength. 


MONTAGUE COUNTY, TEXAS 


TABLE 7.~~BUILDING SITE DEVELOPMENT—~Continued 


See footnote at end of table. 


Loeal roads 
and streets 


loderate: 
low strength. 


derate: 


4 
t 
I 
q 
t 
$ 
! 
1 
t 
1M 
1 
t 
1 
t 
! 
d 
t 
I 
{ depth to rock. 


ag 


Severe: 
low strength. 


Moderate: 
low strength. 


Severe: 
low strength. 


Moderate: 
depth to rock. 


Moderate: 
low strength. 


Severe: 
low strength, 
shrink~swell. 


Severe: 
low strength, 
shrink~swel1. 


shrink-~swell, 
low strength. 


Severe: 
low strength, 
shrink~swell . 


i { Dwellings | Dwellings i Small 
Soil name and { Shallow i without H with { commercial 
map symbol t  exeavations } basements | basements H buildings 
1 q t t 
{ i { i 
Selden: { H i ! 
31~ {Moderate: {Slight iModerate: iSlight: 
{ wetness. H wetness. t 
4 t 1 
t t t 4 
Stoneburg: ! Hq { t 
132: 
Stoneburg part——~{Severe: {Moderate |Severe: |Moderate: 
depth to rock. i depth to rock, depth to rock. depth to rock, 
[i t t t 
Anocon part tModerate: iModerate: {Moderate: {Moderate: 
! too clayey. { shrink-swell, {| shrink~swell, {| shrink~swell. 
| ! low strength. | low strength. | 
1 | 1 1 
t t t t 
Teller: | | | ! 
33 | Slight {Slight \Slight ‘Slight 
H ! t H 
H H ! H 
Truce: ! | H ! 
34 iSevere: {Moderate: |Moderate: | Moderate: 
{| too clayey. ! shrink~swell. | shrink-swell. {| shrink~swell. 
1 1 1 1 
t t t t 
135: \ I t i 
Truce part~~——~~} Severe: |Moderate: !Moderate: iSevere: 
t too clayey, { shrink~swell. | shrink~swell. { slope. 
{ large stones. j H i 
i 1 i 
t Uj t t 
Owens part-~—-—-} Severe : {Severe: {Severe: , Severe: 
| too clayey. } shrink~swell. } shrink~swell. { shrink-swell, 
! ! ! 1 slope. 
i H H i 
Ustolls: i H H { 
136; i ! H H 
Ustolls part iSevere: {Severe | Severe {Severe: 
! slope, { slope, { slope, i slope, 
j large stones. |} large stones. 1 large stones. | large stones. 
t i qd 
t t t t 
Rock outerop { H { 1 
part. ! i { i 
t i ! i 
Vashti: iH H H i 
37 iSevere: {Moderate: iSevere: iModerate: 
' depth to rock. {| depth to rock. { depth to rock, { depth to rock. 
i | { wetness. H 
Venus: } H i H 
38 {Slight {Slight {Slight iModerate: 
H H H i slope. 
Vernon: Hl H { H 
39. iSevere: iSevere: }Severe {Severe: 
1 too clayey. ! low strength, {| low strength, { low strength, 
H | shrink~swell. { shrink~swell. {| shrink-swell. 
i i i H 
Tos 
Vernon part {Severe: {Severe: {Severe: iSevere: 
{ too clayey. { low strength, {| low strength, { low strength, 
H } shrink~swell. 1 shrink-swell. {| shrink~swell. 
1 1 4 
t t t t 
Knoco part. iSevere: {Severe {Severe: tSevere: 
| too clayey. { shrink~-swell, { shrink-swell, { shrink~swell, 
i i low strength. |} low strength. { low strength. 
q 1 t 
Waurika : i 
Wt: 
Waurika part iSevere: {Severe: {Severe: iSevere: 
i wetness, i wetness, | wetness, | wetness, 
i too clayey. ! shrink~swell, {| shrink~swell, { shrink~swell, 
{ ‘ low strength. | low strength. { low strength. 
1 t 1 4 
{ t t t 
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SOIL SURVEY 


TABLE 7--~BUILDING SITE DEVELOPMENT--Continued 


1 
t 
Soil name and : Shallow 
map symbol ! 
4 
t 


Waurika: 
Renfrow part Severe: 


e 
too clayey. 


Windthorst: 
42, 43 Moderate: 
too clayey. 
44 Moderate: 
too clayey. 
Tus: 


Windthorst part—-jModerate: 
too clayey. 


Duffau part Slight 
Yahola: 
146; 
Yahola part Severe: 
floods. 
Gaddy part Severe: 
floods, 


t 
1 
t 
1 
t 
1 
i 
1 
t 
1 
{ 
$ 
t 
r 
t 
1 
t 
1 
( 
} 
ih 
4 
( 
4 
( 
1 
t 
4% 
t 
1 
t 
4 
{ 
d 
t 
i 
t 
1 
4 
t 
4 
t 
q 
t 
] 
{ 
q 
t 
iy 
t 
4 
t 
1 
: 
t 


excavations 


eutbanks cave. 


Dwellings 
without 
basements 


vere: 
hrink-swell, 
ow strength. 


roe 


Moderate: 
shrink~swell , 


Moderate: 
low strength. 


e 


vere: 
floods. 


Dwellings 
with 
basements 


Severe: 
shrink~swell, 
low strength. 


Moderate: 
shrink~swell . 


Moderate: 
shrink~swell. 


Moderate: 
shrink~swell. 


Moderate: 
low strength. 


fy 
t 
i] 
t 
q 
t 
1 
4 
q 
t 
t 
1 
t 
i 
t 
1 
t 
qd 
i 
1 
t 
q 
t 
4 
t 
4 
t 
1 
t 
1 
t 
a 
t 
+ 
t 
d 
t 
4 
t 
4 
t 
i 
t 
' 
ij 
1 
t 
t 
t 
1 
{ 
4 
t 
4 
t 
ry 
t 
4 
t 
i 
{ 
1 
t 
1 
t 
d 
\ 
t 
4 
t 
1 


Small 
commercial 
buildings 


hrink~swell, 


Severe: 
sl 
low strength. 


Moderate: 
shrink-swell. 


Moderate: 
shrink~swell, 
slope. 


Moderate: 
shrink~swell , 
slope. 


ra 


ow strength. 


Severe: 
floods. 


q 
t 
} Loeal roads 
{ and streets 
t 


hrink~swell , 
ow strength. 


Severe: 
low strength. 


Severe: 
low strength. 


t 
4 
1 
q 
t 
q 
t 
a 
t 
t 
t 
4 
t 
i 
t 
q 
t 
’ 
t 
t 
t 
q 
t 
t 
t 
1 
t 
4 
t 
iSevere: 
} low strength. 
i 
t 
4 
t 
1 
t 
i 
t 
7 
t 
q 
{ 
4 
t 
i 
t 
q 
t 
i] 
t 
r 
t 
t 
t 
t 
t 
r) 
t 
1 
t 
a 


Moderate: 
low strength. 


Moderate: 
floods, 
low strength. 


Moderate: 
floods. 


\this map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


MONTAGUE COUNTY, TEXAS 


TABLE 8.-~SANITARY FACILITIES 


["Peres slowly" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
rate soils. 


Soil name and 
map symbol 


Aledo: 
1 


Anocon: 
12: 
Anocon part: 


Stoneburg part—— 


Bastrop: 
3, 4 


Bolar: 
5 


16: 


Bolar part~~~~-—— 


AledO Part~—~—-wnenme 


Bonti: 


Bonti part-—-———~ 


Exray part-———— 


Bosque: 
9, 110 


Branyon: 
1 


Chaney: 
12 


Cona: 


143 


1} Septic tank 
1 absorption 
j fields 

4 


Severe: 
depth to rock. 


Severe: 
peres slowly. 


Severe: 
depth to rock, 
peres slowly. 


Moderate: 
peres slowly. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
peres slowly, 
depth to rock. 


Severe: 
peres slowly, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
floods. 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


Severe: 
slope, 
peres slowly. 


See footnote at end of table. 


4 

t 

| Sewage lagoon 
H areas 

a 


lepth to rock. 


Moderate: 
slope. 


Severe: 
depth to rock. 


Moderate: 
seepage. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
floods. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Trench 
sanitary 
landfill 


Severe: 
depth to rock. 


Moderate: 
too clayey. 


Severe: 
depth to rock. 


Slight 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Severe: 
floods. 


Severe: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


Area 
sanitary 
landfill 


Slight 


Slight-——-—~~-—~ 


Slight 


Slight 


Slight 


Slight-——__-— 


Moderate: 
slope. 


Slight 


Moderate: 


slope. 


Moderate: 
slope. 


Severe: 
floods. 


Slight 


See text for definitions of "slight," "moderate," "good," "fair," and other terms used to 
Absence of an entry means soil was not rated] 


Daily cover 
for landfill 


Poor: 
thin layer, 
small stones. 


oo clayey. 


air: 
thin layer. 


‘a 
too clayey. 


Fair: 
too clayey. 


Poor: 
thin layer, 
small stones. 


Fair: 
depth to rock. 


Poor: 
large stones. 


Poor: 
thin layer, 
large stones. 


Poor: 
too clayey. 


Poor: 
thin layer. 


Fair: 
large stones, 
too clayey. 
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TABLE 8,—-SANITARY FACILITIES~~Continued 


peres slowly. 


it Septic tank 
Soil name and i absorption 
map symbol H fields 
d 
{ 
Duffau: H 
1, 15, 16 Slight 
{ 
t 
H 
47; { 
Duffau part: {Slight 
t 
t 
{ 
Windthorst part-—~-{Severe: 
{ peres slowly. 
q 
(4 
Eufaula: i 
148; i 
Eufaula part: iSlight 
1 
| 
Patilo part {Moderate : 
i peres slowly. 
a 
t 
t 
Gaddy: { 
lig ‘Severe 
1} floods 
H 
a 
t 
H 
Gowen: i 
20 mememne {Severe: 
1 floods. 
' 
124 iSevare 
{ floods. 
4 
t 
Hensley: H 
22 iSevere: 
i depth to rock 
! 
d 
Lindy: ! 
23 iSevere: 
{ depth to rock. 
Miller: } 
24, 125, ~~~ | Severe: 
{ peres slowly, 
} floods. 
1 
t 
Pulexas: 1 
26, 127. iSevere: 
| floods. 
H 
{ 
Renfrow: i 
28. {Severe: 
{ peres slowly. 
4 
t 
Sanger i 
29: iSevere: 
{ peres slowly. 
q 
t 
30 ‘Severe: 
{ peres slowly. 
1 
Selden: H 
31 iSevere: 
! 
rT 
t 


See footnote at end of table. 


SOIL SURVEY 


Sewage lagoon 
areas 


Moderate: 
seepage, 
slope. 


slope. 


seepage , 
floods. 


vere: 
epth to rock. 


aW 


floods, 


slope. 


slope. 


Trench 
sanitary 
landfill 


Slight 


Slight 


Moderate: 
too clayey. 


Severe: 


a 
o 
oO 
Ks) 
po 
og 
oO 
. 


Moderate: 
too sandy, 
wetness. 


vere } 
epth to rock, 


a & 


Severe: 
floods, 
seepage. 


vere? 
oo clayey. 


o 


vere: 
oo clayey. 


of 


vere: 
oo clayey. 


ao 


Slight 


Area 
sanitary 
landfill 


Slight 


Slight. 


Slight 


Severe: 
seepage» 


Moderate: 
seepage. 


floods. 


Slight 


Slight 


Severe; 
floods. 


Severe: 
floods, 
seepage. 


Slight 
Slight 
Moderate: 


slope. 


Slight 


a a a Bae ale eal ei tae ae a eee ee ee ela ee ee ee ee nk ee ee ee tn ee ne opie a ee te eae mt ee a ee ee ee ne ee a te me ie te me eg ee ce ae ete Ee ae et ee ete en mee oe, 


Daily cover 
for landfill 


g 
3 


g 
8 


Fair: 
too clayey. 


too sandy. 


Fair: 
too sandy. 


Good. 


Poor: 
thin Layer. 


bt} 
Ww 
pe 
my 


thin layer, 
too clayey. 


Poor: 
too clayey, 
hard to pack. 


Good. 
Poor: 
thin layer. 


mre} POOP! 
too clayey. 


~~ 
ie} 
9 
3% 


too clayey, 
large stones. 


g 


MONTAGUE COUNTY, TEXAS 


TABLE 8.~~SANITARY FACILITIES—Continued 


= eae ee  —— ———————————————————— 
Septic tank Trench Area 


Soil name and 


3 

{absorption 
map symbol. ! 

1 

{ 


fields 
Stoneburg: 
139; 


depth to rock, 
peres slowly. 


Anocon part 
peres slowly. 


Teller: 
33 


Truce: 
BY areeennentreremerereranananemnns | SEVERE 
peres slowly. 


135: 
Truce part: 
peres slowly. 


QWENS Part mmmenerenene 4 
perecs slowly. 


Ustolls: 
136: 
Ustolls part Severe 
slope, 


Rock outcrop 


part. 
Vasnti: 
37 Severe: 
depth to rock, 
Venus: 
38 Slight 
Vernon: 
39~~--------_-_- | Severe: 
peres slowly. 
140: 


Vernon part 
peres slowly. 


Windthorst part— 
peres slowly. 


i 
t 
1 
t 
q 
t 
i 
{ 
4d 
t 
i 
Knoco part iSevere 
} peres slowly. 
i 
t 
Waurika: H 
Wt: i 
Waurika part. iSevere: 
{ peres slowly, 
i wetness. 
q 
t 
Renfrow part: {Severe 
i peres slowly. 
i 
cf 
Windthorst : H 
ye, 43, 44 iSevere: 
| peres slowly. 
{ 
145: H 
q 
t 
q 
t 
4 
t 


See footnote at end of table. 


1 

? 

{ Sewage lagoon 
{ areas 
4 
1 
t 
} 


e : 
depth to rock. 


derate: 


a & 


Slope. 


epth to rock. 


Moderate: 
seepage. 


Moderate: 
slope. 


slope. 


t 
1 
t 
i 
t 
1 
t 
t 
t 
7 
t 
d 
' 
4 
t 
i 
4 
t 
1 
1 
1 
t 
i 
t 
t 
t 
4 
t 
i 
‘ 
d 
t 
1 
q 
a 
t 
i 
t 
qd 
t 
1 
t 
1 
t 
q 
t 
7 
t 
q 
t 
{ 
t 
1 
t 
1 
t 
1 
t 
1 
3 
1 
t 
1 
t 
1 
t 
1 
t 
{Severe: 
id 
4d 
ig 
r) 
t 
4 
t 
1 
t 
q 
t 
4 
t 
4 
t 
? 
{ 
{ 
t 
4 
t 
rT 
t 
qd 
t 
4 
t 
3 
‘ 
4 
t 
qd 
t 
{ 
t 
t 
t 
1 
t 
1 
i 
q 
t 
i 
t 
a 
ii 
q 
t 
rT 
t 
d 
t 
1 
1 
1 
t 
1 
t 
4 
t 
1 
t 
t 
ry 
t * 
i slope 
a 
i 


sanitary 
landfill 


sanitary 
landfill 


lo 
too clayey. 


t 
1 
t 
1 
4 
t 
4 
t 
H 
Severe: {Slight 
depth to rock. | 
H i 
H i 
iModerate: {Slight 
i too clayey. { 
H H 
i i 
{Severe {Slight 
! seepage. H 
H i 
| i 
{Severe: {Slight——~—~~~. 
i too clayey. ! 
{ H 
! { 
{Severe {Moderate: 
i too clayey, 1 slope. 
! large stones. {| 
1 1 
t t 
{Severe: !Moderate: 
t too clayey. i slope. 
H H 
} d 
t i 
ry 1 
{ { 
i | 
{Severe: {Severe: 
i slope, i Slope. 
| large stones. j 
i H 
1 4 
t t 
7 4 
t t 
q 1 
t t 
i H 
{Severe: iSevere: 
{ depth to rock. j} wetness. 
a q 
i 1 
t t 
| 
iSlight iSlight 
i i 
1 4 
t t 
! t 
iSevere: iSlight. 
| too clayey. { 
{ Severe: {Slight 
1 too clayey. { 
1 1 
t t 
{Severe: {Severe: 
| too clayey. } slope. 
i { 
4 q 
t t 
| 
iSevere: iSevere: 
i too clayey. { wetness. 
q i 
| | 
{Severe: {Slight 
| too clayey. { 
i t 
H { 
{Moderate: {Slight 
' too clayey. { 
{ ! 
{Moderate: {Slight 
H H 
q 4 
t t 


ee mat ee i ea ee ea ee ee ete ne ee te ee ee ee ee a ae ee ne ee ee eh le a le ne ee ce ee ee ee cae te ae me ee ne ed i ede ee eke ee ein Mee ee ce me ee inde me oe ee ie elie te ede mee ow ee we es ee 


Daily cover 
for landfill 


Fair: 
thin layer. 


Fair: 
too clayey. 


Good. 


Poor: 
thin layer. 


Poor: 

thin layer, 
large stones. 
Poor: 

too clayey, 
area reclaim. 


Poor: 
slope, 
large stones. 


Fair: 
thin layer, 
area reclaim. 


Good. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
thin layer. 


Poor: 
thin layer. 


Fair: 
too clayey. 


Fair: 
too clayey. 
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84 


Soil name and 
map symbol 


Windthorst: 
Duffau part 


Yahola: 
146: 
Yahola part: 


Gaddy part--—-———— 


SOIL SURVEY 


TABLE 8,—SANITARY FACILITIES—-Continued 


Septic tank Trench 
absorption Sewage lagoon sanitary 
fields areas landfill 


1 q 
t t 
H i 
t i 
t { 
t rT 
i { 
i { 
Slight. iModerate: iSlight. 
| seepage, i 
{ slope. H 
4 4 
t t 
i H 
H i 
Severe: iSevere: iSevere 
floods. | seepage, { floods, 
i floods. { seepage. 
i 
t . 
vere: }Severe: iSevere 
‘loods. { seepage, | seepage, 
! floods. | too sandy, 
H { floods. 
4 1 


} Area 

i sanitary 
H landfill 
4 


floods, 
seepage. 


Severe: 
floods, 


’ 

i] 

H 

i 

t 

1 

t 

t 

i 

4 

3 

1 

t 

j Severe: 
H 

i 

q 

{ 

4 

t 

1 

t 

| seepage. 
i 
1 


Daily cover 
for landfill 


Fair: 
too sandy. 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit, 


MONTAGUE COUNTY, TEXAS 


TABLE 9.-~CONSTRUCTION MATERIALS 


("Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
means soil was not rated] 


t 
Soil name and H Roadfill 
map symbol H 
4 
1 
Aledo: 
1 Poor: 
thin layer. 
Anocon: 
2: 
Anocon part Fair: 
shrink~swell, 


low strength. 


Poor: 
thin layer. 


Stoneburg part 


shrink-swell. 


t 
1 
t 
) 
t 
1 
t 
4 
t 
q 
t 
J 
t 
1 
t 
a 
t 
7 
t 
$ 
t 
a 
t 
q 
t 
1 
t 
i 
Bastrop: i} 
3, 4 {Fair: 
{ low strength. 
d 
t 
Bolar: { 
5 {Poor: 
i low strength, 
| thin layer. 
i 
16: \ 
Bolar part iPoor: 
{ low strength, 
{ thin layer. 
a 
t 
Aledo part }Poor: 
{ thin layer. 
4 
Bonti: H 
T~ i Poor: 
i thin layer, 
| low strength. 
! 
18: j 
Bonti part {Poor : 
i thin layer, 
i low strength. 
q 
t 
Exray part {Poor : 
| thin layer. 
1 
Bosque; H 
9, 110 iFair: 
} low strength. 
4 
t 
Branyon { 
1 { Poor: 
} shrink~swell, 
{ low strength. 
a 
i 
Chaney H 
12. ninerareranenenameneremerentms | POOL 3 
1 low strength. 
d 
' 
Cona: t 
143 !Poor: 
{ low strength, 
| large stones, 
4 
H 
t 


See footnote at end of table. 


Sand 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 
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t 
4 
t 
q 
t 
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t 
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t 
1 
t 
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t 
4 
t 
4 
t 
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1 
t 
i 
t 
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{ 
4 
t 
4 
t 
4 
‘ 
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t 
i 
t 
1 
t 
1 
{ 
1 
t 
i 
i 
4 
t 
4 
t 
1 
t 


See text for definitions of "good," "fair," "poor," and "unsuited." 


Gravel 


Unsuited: 
excess fines, 


Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited : 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
exeess fines. 


Unsuited: 
excess fines. 


Absence of an entry 


Topsoil 


Poor: 
thin layer, 
small stones. 


o 
p. 
RB 


thin layer. 


Fair: 
thin layer. 


Fair: 
thin layer. 


‘iy 
st) 
i= 
5 


excess lime. 


Poor: 
large stones. 


g 


thin layer, 
small stones. 


Fair: 
thin Layer. 


Poor: 
large stones, 


Poor: 
thin layer, 
large stones. 


g 
8 


Poor: 
too clayey. 


Poor: 
too sandy. 


Poor: 
large stones, 
thin layer. 


SOIL SURVEY 


TABLE 9.~—-CONSTRUCTION MATERTALS-~~Continued 


1 
t 
Sand 7 Gravel 


' t 
Soil name and H Roadfill H i Topsoil 
map symbol ' H H 
4 a 4 
SS CE ee a ee ee ee ee 
| 
Duffau: i 
14 Fair: iUnsuited: Unsuited: Poor: 
low strength. { excess fines. excess fines. too sandy. 
t 
15.5 16 xerenrenerarerenemenemenenene | PET Unsuited: Unsuited: Fair: 


low strength. excess fines. excess fines. thin layer. 


V7: 
Duffau part. Fair: 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
low strength. 


Fair: 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
low strength. 


Windthorst part 


4 
thin layer. excess fines. excess fines. thin layer. 


1 
H 
| 
| | 
q 4 1 7 
f t ! t 
1 i 1 a 
' t t t 
t 4 ‘ { 
t t t t 
a 1 4 4 
| 
t t t t 
' i 1 a 
t t t ' 
Eufaula: i i 1 ! 
148: ! { ! ! 
Eufaula part———— } Good {Poor: {Unsuited: {Poor 
t t excess fines. ' excess fines. i too sandy. 
t t t ig 
Patilo part: {Good {Pair: iUnsuited: {Poor: 
i i excess fines. excess fines. { too sandy. 
q 
{ £ t t 
Geddy i ! i ! 
Vig {Good {Poor: {Unsuited: {Poor: 
H ' excess fines. | exeess fines. { teo sandy. 
4 t 1 
t t { t 
Gowen: t H t H 
20, 121 ———{ Poor: ‘Unsuited: ‘Unsuited: iGood. 
i low strength. i excess fines. excess fines. i 
t { ! t 
Hensley: H { i 1 
22. iPoor: iUnsuited: {Unsuited: {Fair: 
i thin layer. 1 excess fines. { excess fines. ! thin layer, 
i H H | too clayey. 
H i { H 
Lindy: i i { i 
2 Jonrarnmtoranennareneneinanarnsnenens | POOL % {Unsuited: {Unsuited : tFair: 
i low strength. i excess fines. i excess fines. i too clayey. 
t t t t 
Miller: H { H H 
OY D5 mrerarerenenererererererene | POOL: {Unsuited: {Unsuited: {Poor: 
{ low strength, { excess fines. | excess fines. ! too clayey. 
i shrink~swell. i i 
t t t { 
Pulexas: H | H H 
26, 127. Fair: ‘Unsuited: ‘Unsuited: Good. 
{ low strength. ! excess fines. | excess fines. | 
1 ry i 1 
t t 1 t 
Renfrow: i H H { 
2 iPoor: {Unsuited: {Unsuited: 'Fair: 
i low strength, i excess fines. { excess fines. { thin layer. 
i shrink~swell . i i 
t t t t 
Sanger: H H i H 
2 }Poor: {Unsuited: {Unsuited: !Poor: 
{ shrink~swell, | excess fines. { excess fines. | too clayey. 
low strength. i i 
t t t t 
30 iPoor: tUnsuited: iUnsuited: {Poor : 
{ shrink~swell, | excess fines. { excess fines. | too clayey, 
{ low strength. large stones. 
q 
t { t f 
Selden: i t i i 
31 {Fair: {Unsuited: iUnsuited: iPoor: 
i low strength. | excess fines. i excess fines. { too sandy. 
t i) q 
t t t t 
Stoneburg: H ! ! H 
132: i t ! i 
Stoneburg part {Poor: {Unsuited: {Unsuited: {Fatr: 
! | | 
t t t t 


See footnote at end of table. 


MONTAGUE COUNTY, TEXAS 


TABLE 9.-~-CONSTRUCTION MATERIALS—~Continued 


Roadfill 


i 
t 
Soil name and H 
map symbol H 

1 

t 


t 

Stoneburg : i 
Anocon part tFair: 

! shrink-swell, 

i low strength. 

t 

t 


Teller: H 
emcees! 
Truce: 

34 Poor: 
low strength. 

135: 

Truce part Poor: 
low strength. 
Owens part Poor 
shrink~swell. 
Ustolls 
136: 
Ustolls part-~-——-—~-{ Poor: 
slope. 
Rock outcrop part. 
Vashti: 

37. Poor: 

thin layer. 
Venus: 

38 Fair: 

low strength, 
Vernon: 

39 Poor: 
shrink~swell, 
low strength. 

1H0: 

Vernon part Poor: 
shrink~swell, 


low strength. 


Knoeco part: Poor: 
low strength, 
shrink~swell. 
Waurika : 
Tuts 
Waurika part Poor: 
low strength, 
shrink~swell . 
Renfrow part——~~~~{ Poor: 
low strength, 
shrink~swell. 
Windthorst: 
42. Poor: 
low strength. 
43, 44~ Poor: 
low strength, 
14s: 
Windthorst part Poor: 
low strength. 


See footnote at end of table. 


Sand 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


ee ie ae a i ee i a ee a ee le ae te ee i ee ee ee ae en i ee in et ee ei ak ne he ee ae ae ne ee ee ee ee ee ee ee me ie a i ee ee a ee ee ee 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


fy 
t 
i Topsoil 
t 
4 


Poor: 
large stones. 


Poor: 
too clayey. 


Poor: 
slope, 
large stones, 


Fair: 
thin layer. 


Good. 


Poor: 
too clayey. 


Poor: 
too clayey. 


thin layer. 


Poor: 
too sandy. 


thin layer. 


art 
hin layer. 


co 
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SOIL SURVEY 


TABLE 9.-—-CONSTRUCTION MATERIALS-—-Continued 


a a i 
t t £ t 
Soil name and 4 Roadfill ‘ Sand 4 Gravel H Topsoil 
map symbol i i { ' 
4 
a a a 
4 4 4 1 
t t t t 
Windthorst: H i : i 
Duffau part. iFair: {Unsuited: tUnsuited: 'Fair: 
| low strength. 1 excess fines. | excess fines. { thin layer. 
a 4 a i 
t t t t 
Yahola: ' i H ! 
16: { i t 
Yahola part: iFair: Poor: {Unsuited: {Good. 
} low strength. i excess fines. { excess fiines. H 
{ a a 
‘ t t i 
Gaddy part {Good {Poor iUnsuited: {Fair 
i | excess fines. { excess fines. { thin layer. 
d 4 4 1 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


{"Seepage," and some of the other terms that describe restrictive soi 
Absence of an entry means soil was not evaluated] 


eee 
H Pond Embankments , Terraces 


MONTAGUE COUNTY, TEXAS 


TABLE 10.—-WATER MANAGEMENT 


q 
t t 
Soil name and } reservoir i dikes, and 
map symbol H areas H levees 
1 1 
f j 
Aledo: H t 
rnnenerennnnne | SVE ! iSevere: 
| depth to rock, { thin layer. 
4 4 
t t 
Anocon: ! H 
2: i i 
Anocon part————~ {Slight iSlight 
a 4 
t t 
Stoneburg part-{Severe: {Moderate: 
| depth to rock. ! thin layer. 
4 4 
t E 
Bastrop: { I 
3, dae {Moderate: {Moderate : 
| seepage. i piping. 
1 q 
i t 
Bolar: i H 
5 | Severe: |Moderate: 
{ seepage, } thin layer, 
i depth to rock. i 
1 1 
16: 
Bolar part: {Severe: {Moderate: 
i seepage, { thin layer. 
} depth to rock. } 
1 q 
t { 
Aledo part: {Severe; iSevere: 
i depth to rock. { thin layer. 
4 t 
t t 
Bonti: H H 
7 —~—.1 Severe: {Moderate: 
{ depth to rock. i thin layer. 
H i 
18: i H 
Bonti part. iSevere iSevere: 
t depth to rock. } large stones, 
1 1 
t t 
Exray part iSevere {Severe: 
} depth to rock. ! thin layer. 
7 q 
F t 
Bosque: i H 
95 M1 Om nnnnnenenene | Moderate : iModerate: 
i seepage. ! compressible. 
4 1 
t t 
Branyon: } H 
~~~ | SLight ~~ }Moderate: 
{ i compressible, 
i i piping. 
t t 
Chaney: i i 
| Qmmeneremac {Slight— {Moderate: 
i | erodes easily. 
1 4 
t t 
Cona: i i 
V4 Jpn iSlight iSevere: 
! i large stones. 
H i 
i ' 
li t 
Duffau: H H 
14. !Moderate: {Moderate : 
} seepage. { erodes easily, 
i } piping. 
a 
ij t 
15g 6 meen {Moderate: i Moderate: 
| seepage. ! erodes easily, 
i i piping. 
i 
: t 


See footnote at end of table. 


q 
t 
a 
t 
4 
t 
t 
t 
4 
t 
4 
i 
qd 
t 
4 
t 
i 
t 
4 
t 
4d 
t 
1 
t 
a 
t 
i] 
t 
1 
t 
q 
t 
4 
t 
} 
{ 
4 
{ 
1 
t 
1 
t 
1 
t 
1 
t 
: 


t 
o) 
t 
] 
t 
4 
t 
i 
t 
a 
t 
4 
t 
4 
if 
rT 
t 
qd 
t 
4 
. 
4 
t 
1 
t 
1 
t 
4 
t 
qd 
1 
a 
t 
' 


t 
q 
t 
1 
t 
1 
t 
i 
t 
1 
i 
qd 
ft 
1 
t 
a 
t 
1 
t 
1 
t 
1 
t 
3 
t 
q 
t 
a 
t 
1 
t 
q 
t 
1 
{ 
q 
t 
t 
t 
4 
t 
1 
t 
q 
t 
1 
t 
i 
t 
a 
t 
d 
t 


Depth to rock 


Not needed 


Not needed 


Not. needed 


Depth to rock. 


Depth to rock 


Depth to rock 


Not needed 


Not needed: 


Not needed 


Not needed~~~-———— | Floods 


Peres slowly, 
cutbanks cave. 


Peres slowly 


Not needed 


Not needed 


Not needed 


4 
{ 
q 
t 
1 
t 
1 
t 
4 
t 
t 
t 
4 
t 
q 
t 
t 
t 
q 
t 
qd 
t 
1 
{ 
1 
t 
4 
( 
1 
t 
i 
t 
4 
t 
? 


t 
41 
t 
i 
t 
1 
t 
4 
t 
t 
t 
q 
t 
q 
t 
4 
t 
4 
t 
1 
t 
1 
t 
4 
t 
1 
t 
4 
t 
d 
t 
t 
t 
qd 
t 
q 
t 
1 
t 
q 
i 


1 
t 
i 
( 
a 


t 
1 
t 
1 
lt 
t 
t 
1 
t 
1 
t 
1 
t 
q 
{ 
a 
t 
a 
t 
t 
1 
t 
a 
t 
4 
t 
4 
4 
1 
t 
’ 
t 
3 
t 
t 
t 
a 
t 
1 
t 
4 
{ 
] 
t 
] 
t 
t 
t 
q 
t 


and 
diversions 


Depth to rock, 
rooting depth. 


Favorable: 


Favorable 


Favorable 


Favorable 


Large stones 


Depth to rock, 
rooting depth. 


Favorable 


Large stones, 
slope. 


Depth to rock, 
large stones. 


Peres slowly: 


Piping, 


} erodes easily. 


Complex slope, 
erodes easily, 
large stones. 


Soil blowing, 
erodes easily. 


Erodes easily—~~—~ 


1 features are defined in the Glossary. 


Grassed 
waterways 


Droughty, 
rooting depth. 


Large stones. 


Droughty, 


rooting depth. 


Favorable. 


Large stones, 
slope. 


Large stones, 
rooting depth. 


Erodes easily. 


Not needed. 


Erodes easily. 


Erodes easily. 


90 


{ Pond 
Soil name and } reservoir 
map symbol { areas 
1 
I 
Duffau: H 
‘17: i 
Duffau part-—-—~!Moderate: 
{ seepage. 
1 
H 
Windthorst part}Moderate: 
i seepage. 
1 
t 
Eufaula: H 
148: H 
Eufaula part~—}Severe: 
i Seepage. 
4 
| 
Patilo part~~——~j Severe: 
i seepage. 
H 
H 
Gaddy: H 
149. 'Severe: 
| seepage. 
4 
t 
{ 
Gowen : H 
20 {Moderate: 
i seepage. 
4 
t 
12a {Moderate 
t seepage. 
1 
t 
Hensley: ; 
22 iSevere: 
{ depth to rock. 
t 
t 
Lindy: H 
O39 | Severe: 
i depth to rock. 
1 
' 
Miller: t 
24, 125 iShight 
t 
t 
i 
H 
Pulexas ; 
26, ‘27: {Severe: 
i seepage. 
i 
t 
i 
Renfrow: ! 
2G ane | SL ght 
1 
i 
t 
t 
Sanger: i 
29 {Slight 
1 
H 
30 areerennerererererememenene | SLi ght 
1 
{ 
t 
' 
Selden: H 
31 {Moderate: 
{ seepage. 
1 
t 


See footnote at end of table. 


SOIL SURVEY 


TABLE 10.—-WATER MANAGEMENT—-Continued 


| Embankments, { H Terraces { 

| dikes, and i Drainage q and H Grassed 
H levees i i diversions H waterways 
qd 4 4 1 


Moderate: 
erodes easily, 
piping. 


Moderate: 
compressible. 


Moderate: 
unstable fill, 
piping. 


Moderate: 
seepage, 
piping. 


Moderate: 
unstable fill, 
piping. 


Moderate: 
compressible. 


Moderate: 
compressible. 


Severe: 
thin layer. 


Moderate: 
piping, 
thin layer. 


Moderate: 
unstable fill, 
compressible. 


Moderate: 
unstable fill, 
seepage, 
piping. 


Moderate: 
unstable fill, 
compressible. 


Moderate : 
unstable fill, 
compressible. 


Moderate: 


unstable fill, 
low strength. 


Slight 


Not needed 


Peres slowly. 


Not needed 


Cutbanks cave 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed 


Floods, 


peres slowly. 


Not needed 


Not needed 


Slope, 
percs slowly. 


Not needed 


Peres slowly: 


Erodes easily. 


Peres slowly, 


erodes easily. 


ast intake, 


Seepage, 
fi 
droughty. 


Piping, 


erodes easily. 


Erodes easily: 
Favorable 
Wetness 

Depth to rock 


Rooting depth 
Not needed: 


Not needed 


Erodes easily, 
percs slowly. 


Peres slowly. 


Large stones, 
slope, 
percs slowly. 


Erodes easily. 


i 
t 
{ 
4 
1 
t 
1 
t 
4 
! 
qd 
t 
1 
t 
q 
i 
t 
t 
{ 
a 
1 
i 
t 
{ 
i 
{ 
{ 
i 
t 
q 
i 
i 
' 
t 
{ 
{ 
i 
{ 
4 
t 
1 
t 
4 
t 
4 
t 
i 
t 
a 
1 
1 
1 
1 
{ 
d 
i 
1 
t 
4 
t 
a 
t 
4 
t 
‘ 
1 
4 
1 
q 
t 
1 
t 
4 
t 
4 
t 
4 
t 
t 
t 
4 
t 
i 
{ 
i 
t 


Erodes easily. 


Peres slowly, 
erodes easily. 


Erodes easily, 
droughty, 
fast intake. 


Droughty. 


Erodes easily. 


Favorable. 


Favorable. 


Peres slowly, 
rooting depth. 


Rooting depth. 


Peres slowly. 


Favorable. 


Erodes easily, 
peres slowly. 


Peres slowly, 
slope. 


Peres slowly, 
slope, 
large stones. 


Erodes easily. 


Pond 
reservoir 
areas 


q 
a 
Soil name and } 
map symbol i 
4 

F 


t 

Stoneburg H 

32: ! 
Stoneburg parts Sayaies 


i depth to rock. 


MONTAGUE COUNTY, TEXAS 


TABLE 10.—-WATER MANAGEMENT~~Continued 


Embankments , 
dikes, and 
levees 


i 4 
t t 
Anocon part~-—~{Slight: revenee { SLight, iNot needed 
r] 1 
Teller: ' i 1 
| ene, Severe: iModerate iNot needed 
seepage. } unstable fill, { 
t { piping. { 
H ! ! 
Truce { H i 
34. mm {Slight {Moderate: {Not needed~ 
i 1 low strength. } 
! { i 
135: H ' i 
Truce part: {Slight ‘Severe {Not needed. 
! | large stones, { 
4 4 4 
t t t 
Owens part {Slight {Moderate: {Not needed——~ 
t { compressible. i 
1 q 1 
t t t 
Ustolls: H H { 
136: i H H 
Ustolls part--~jSevere: slope-—~jSevere: iNot needed 
H } large stones. H 
t a 4 
{ t t 
Rock outcrop } i i 
part. { i { 
H H { 
Vashti: { | i 
37 iSevere: {Moderate: {Depth to rock. 
i depth to reck. { thin layer. H 
i q q 
' t t 
Venus: i H i 
ire eoebecacn Severe: iModerate: {Not needed 
{ seepage } piping. ! 
1 1 q 
t 1 t 
Vernon: { ! i 
39. {Slight {Moderate: {Not needed 
H { compressible, H 
j ! low strength, H 
{ shrink~swell. { 
1 1 4 
Tyo: ' 
Vernon part. {Slight {Moderate : {Not needed 
H { compressible, H 
H 1} low strength, ' 
H i shrink~swell. { 
4 1 d 
if 3 x 
Knoco part~—-~-~jSlight {Moderate: iNot needed 
i i low strength, H 
‘ } shrink-swell. { 
q t 4 
t t t 
Waurika : / i i 
Mat: i H H 
Waurika part—~jSlight {Moderate: iWetness 
i | compressible, { 
H i unstable fill, } 
i { shrink~swell. Hq 
4 4 4 
i t i 
Renfrow part——~{Slight: {Moderate: {Not needed 
{ { unstable fill, H 
} } compressible. { 
i a 4 
t t t 
Windthorst : ! H H 
42, 43, Wy__-/ Moderate: iModerate: {Peres slowly 
| seepage. { compressible. ! 
| 4 ' 
t t t 


See footnote at end of table. 


t 1 
t (4 
i Drainage H 
H { 
q t 


4 
t 
q 
t 
1 
t 
4 
t 
1 
t 
a 
t 
q 
t 
| 
t 
4 
t 
1 
t 
t 
t 
1 
{ 
4 
i 
4 
t 
qd 
{ 
1 
t 
y 
t 
1 
t 
a 
e 
t 
t 
4 
t 
4d 
t 
a 
t 


4 
t 
q 
t 
4 
t 
i 
t 
q 
t 
4 
t 
t 
t 
i 
4 
t 
t 
t 


4 
t 
I} 
t 
i] 
t 
1 
t 
1 
t 
1 
t 
1 
t 
t 
t 
4 
{ 
1 
{ 
d 
t 
i 
1 
4 
t 
4 
1 
q 
( 
i 
t 
4 
t 
i 
{ 
1 
t 
1 
{ 
1 
t 
i 
t 
i] 
t 
4 
t 
q 
t 
q 
t 
4 
t 
i 
t 
1 
t 
t 
t 
4 
t 
i 
{ 
4 
t 
t 
t 
q 
t 
qd 
t 


Terraces 
and 
diversions 


Favorable 
Favorable 
Favorable 


Favorable: 


Slope, 
large stones. 


Slope, 
rooting depth. 


Slope, 
large stones. 


Depth to rock. 
Slope 


Complex slope, 
peres slowly. 
Complex slope, 
peres slowly. 
Not needed: 
Not needed 


Not needed 


Peres slowly, 
erodes easily. 


f] 
t 
1 
t 
1 
t 
1 
q 
t 
’ 
i 
q 
t 
1 
t 
t 
1 
q 
4 
q 
{ 
4 
{ 
4 
i 
4 
t 
4 
t 
q 
‘i 
1 
( 
1 
t 
1 
{ 
d 
t 
i 
t 
4 
t 
4 
t 
1 
t 
1 
t 
q 
t 
4 
t 
q 
t 
q 
t 
4 


t 
1 
t 
4 
t 
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Grassed 
waterways 
Favorable. 
Favorable. 


Favorable. 


Favorable. 


Slope, 
large stones. 


Droughty, 
erodes easily. 


Slope, 
large stones. 


Favorable. 
Favorable. 


Droughty, 
percs slowly, 
slope. 


Droughty, 
peres’ slowly, 
slope. 


Not needed. 


Not needed. 
Not needed. 


Peres slowly, 
erodes easily. 
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TABLE 10.--WATER MANAGEMENT—-Continued 


i Pond i Embankments, {| i Terraces f 
Soil name and |{ reservoir ! dikes, and i Drainage H and ! Grassed 
map symbol H areas H levees { { diversions i waterways 
t 1 1 q 4 
{ t t t t 
Windthorst : i ! H { { 
1s: { ! i i { 
Windthorst part }Moderate: {Moderate: {Peres slowly: iPeres slowly, {Peres slowly, 
{ seepage. { compressible. { { erodes easily. | erodes easily. 
4d q 1 1 q 
1 t { t t 
Duffau part———}Moderate: {Moderate: {Not needed {Erodes easily: tErodes easily. 
1 seepage. 1 erodes easily, | ! { 
i { piping. { t ! 
4 4 4 3 1 
t t t t t 
Yahola: { i i i i 
146: ! ! | i i 
Yahola part lSevere: lModerate: {Not needed iNot needed iNot needed. 
i seepage. { unstable fill, | i H 
{ i seepage, { i t 
H {| piping. i H ! 
i i H H { 
Gaddy part {Severe: {Moderate: {Not needed lErodes easily- {Erodes easily. 
| seepage. { unstable fill, | H i 
| | Pinise | | 


i 


\This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


MONTAGUE COUNTY, TEXAS 


TABLE 11.~~RECREATIONAL DEVELOPMENT 


["Peres slowly" and some of the other terms that describe restrictive soil features are defined in the 
Glossary. See text for definitions of "slight," "moderate," and "severe"] 


a 
i 
Playgrounds i Paths and trails 


ti q 
t t t 
Soil name and i Camp areas H Pienic areas H 
map symbol H H i { 
1 t i d 
i 2 hE Ea,,:_,o oe 
1 t t t 
Aledo: | H H ! 
1 iModerate: iModerate: iSevere: !Moderate: 
| too clayey. i too clayey. 1 depth to rock, | too clayey. 
i H i small stones. H 
4 a 1 1 
t t t t 
Anocon: : H ! t 
‘2: 
Anocon part {SLIght | SLi ght, |Moderate: iSlight. 
H : | slope. i 
{ i ! i 
Stoneburg part——— {Slight iSlight iModerate: {Slight . 
! ! i Slope. i 
1 i { d 
t t 1 t 
Bastrop: H i { H 
By Yereenerenmarneninnneninennee |S] ght {Slight iModerate: {Slight. 
i ’ { slope. { 
H ! i H 
Bolar: { H } H 
— {Moderate: {Moderate: {Moderate: {Moderate: 
{| too clayey. | too clayey. i too clayey. } too clayey. 
{ t 1 4 
"6: | 
Bolar part——~~———. | Moderate: tModerate: 'Severe: {Moderate: 
{ large stones. | large stones, ! large stones. { large stones. 
J 1 i q 
t t t t 
Aledo part: iModerate: {Moderate : iSevere: {Moderate: 
| too clayey. | slope. { depth to rock, { too clayey. 
! } { small stones. i 
qd t 1 1 
t { t t 
Bonti: i t { i 
7. iModerate: {Slight !Moderate: iSlight. 
i peres slowly. i { depth to rock, i 
i i 1 slope. H 
q 4 a 1 
t t t t 
is 
Bonti part {Moderate: {Moderate: iSevere iModerate: 
t slope, { slope, } slope, | large stones. 
{ large stones. { large stones. | large stones. i 
t rT 1 1 
£ t t t 
Exray part iModerate: iModerate: {Severe \Moderate: 
} peres slowly. { slope. i slope, { large stones. 
! 4 { large stones. i 
1 4 q 1 
t t t t 
Bosque: 7 i H H 
9, 110—~ Severe: {Moderate: Severe: ‘Slight. 
| floods. ! floods. { floods. H 
1 4 r t 
t t 1 t 
Branyon: ! i H H 
11 {Severe : {Severe: {Severe: {Severe: 
| peres slowly, { too clayey. { peres slowly, | too clayey. 
i too clayey. ! i too clayey. i 
4d 4 1 
t t ij t 
Chaney: ' i { ! 
12 {Moderate: {Moderate: {Moderate: {Moderate: 
i percs slowly. i too sandy. { too sandy. { too sandy. 
1 1 q qd 
t t t t 
Cona : 
113, ‘Severe: iSevere: iSevere: iModerate: 
i slope, { slope. | large stones, { slope, 
{ large stones. H i slope. | large stones. 
? a rT 1 
t t t t 
Duffau: i ; H H 
14. iModerate: iModerate: {Severe: !Moderate: 
i too sandy. too sandy. i soil blowing. | too sandy. 
4 1 1 
t t t 


See footnote at end of table. 
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TABLE 11.--RECREATIONAL DEVELOPMENT~~Continued 


peres slowly. 


i i i i 
Soil name and H Camp areas i Picnic areas i Playgrounds { Paths and trails 
map symbol i { t { 
4 1 4 1 
i { i i 
Duffau: i H H H 
15 tSlight {Slight {Moderate : iSlight. 
! H i slope. t 
t t t { 
16 {Slight | Slight. {Severe: {Slight. 
{ i 1 slope. i 
{ { i i 
V7: 1 i t t 
Duffau part {Slight {Slight. {Moderate : {Slight. 
' i | slope. H 
{ i { { 
Windthorst part iModerate: iSLight: {Moderate: {Slight. 
i peres slowly. i ' peres slowly. i 
ij t t t 
Eufaula: H { H { 
18: H { i { 
Eufaula part—~~—~~~ /Moderate : {Moderate: {Severe: {Severe: 
} too sandy. { too sandy. { too sandy. { too sandy. 
1 1 1 t 
t t t t 
Patilo part iSevere: iSevere: iSevere: {Severe: 
i too sandy. { too sandy. too sandy. i too sandy. 
t t q t 
Gaddy: i H H ' 
14. emerenemerenenerererrererersmee | SEVERE 7 {Severe: {Severe {Moderate: 
t floods. { floods. i floods. { floods. 
i 1 1 
t t t t 
Gowen : i i H H 
DO norman | Seer : iModerate: {Moderate : {Moderate: 
| floods. 1 floods. { too clayey, 1 too clayey. 
Hl H 1 floods. { 
{ H { i 
12 | ererererevereentneenenene——m | Severe iModerate: iSevere: ‘Moderate: 
i floods. { floods. | floods. | too clayey, 
{ j i t floods. 
{ H { ! 
Hensley: { H i H 
22. {Moderate: {Slight-———-~~~------~ | Severe : {Slight . 
{ peres slowly. ! { depth to rock. { 
Lindy: { i H { 
DQ eereeneninirinarererererenanerenens | Moderate: {Moderate: {Moderate: {Moderate: 
! peres slowly. i too clayey. } depth to rock. i too clayey. 
1 1 
t t t t 
Miller t { ! { 
24. ere {Severe: iSevere: {Severe: {Severe: 
} floods, | too clayey. i peres slowly. { too clayey. 
| peres slowly, { H 
too clayey. i i i 
|: t t { 
V2 enero iSevere: iSevere: {Severe: iSevere: 
| floods, i floods. { percs slowly. { floods. 
! peres slowly, | H 
| too clayey. 
1 
t t t t 
Pulexas: H { { i 
26 nenenererererenereremenenenenimine | SEVEFE 3 iModerate: {Moderate: {Slight . 
i floods. ' floods. i floods. i 
1 
t ! t t 
1D] oamererenenerererenenvrerecmnanirens | SEVEPE t {Severe Severe: \Moderate: 
i floods. floods. floods. i floods, 
t t t 
Renfrow: H H | { 
: i ee meee Severe {Slight ~~~ | Severe : {Slight. 
{ peres slowly. I { slope, H 
: ! | peres slowly. { 
! ! { { 
Sanger i ! t { 
29 iSevere: {Severe: }Severe: {Severe: 
{ too clayey, { too clayey. 1 too clayey, i too clayey. 
4 1 
| | | | 


See footnote at end of table. 
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TABLE 11.—-RECREATIONAL DEVELOPMENT~-Continued 


too clayey, too clayey. 


peres slowly. 


e 
too clayey, 
peres slowly. 


too clayey. 


| Fy t i 
t t t t 
Soil name and { Camp areas H Picnic areas { Playgrounds { Paths and trails 
map symbol ! i { i 
1 1 q 4 
er ee SSE 
t ly \ t 
Sanger : 
30 nemrerernmerentreneres iSevere: {Severe: i Severe: } Severe: 
| too clayey, | too clayey. { too clayey, { too clayey. 
| peres slowly. } | peres slowly, t 
t ! { large stones. | 
1 q a i 
; t t t 
Selden: i i 1 { 
31 iModerate: iModerate: iSevere: iModerate: 
| too sandy, i too sandy. ! too sandy, { too sandy. 
{ percs slowly. i } soil blowing. H 
1 i q ‘ 
t £ t t 
Stoneburg: 1 H i H 
V32: i i ' ' 
Stoneburg part. iSlight. iSlight mmtroinarerarene | Moderate: iSlight. 
i } } slope. i 
Anocon part. {Slight } Slight {Moderate: {Slight. 
i i it slope. i 
Teller: i i H { 
33 ‘Slight {Slight 'Slight-—-——— ‘Slight. 
4 4 a $ 
t t t t 
Truce: i H } : 
34 {Moderate: iSlight {Moderate: iSlight. 
i peres slowly. } i peres slowly, i 
! { { slope. H 
i H H i 
135: ' i i i 
Truce part iModerate: {Moderate: {Severe: {Moderate: 
} large stones, i slope, i slope, | large stones. 
| peres slowly. { large stones. | large stones. ! 
1 A 4 ] 
t t t t 
Qwens part——~—~—~~ | Severe; {Severe: {Severe: { Severe: 
| too clayey, 1 too clayey. } slope, } too clayey. 
t peres slowly. { too clayey. { 
t t t t 
Ustolls: H H : H 
136: 
Ustolls part—~————— |Severe: iSevere: iSevere: iSevere: 
} slope, { slope. { slope, 1 slope, 
| large stones. H | large stones. } large stones. 
- 4d 1 4 
t t t t 
Rock outerop part. | H } : 
1 4 a 1 
t t t 3 
Vashti: | H } ' 
37 | Slight. iSlight-—— {Moderate: {Slight. 
H t t slope, i 
H : 1 depth to rock. H 
{ H i { 
Venus: : H { i 
38. ‘Slight {Slight iSevere: ‘Slight. 
{ i } slope. ! 
1 1 1 1 
t ‘ t t 
Vernon: ‘ { H i 
BQ aeceernemtemne iSevere: {Severe: { Severe: {Severe: 
i peres slowly. ! too clayey. { peres slowly, { too clayey. 
i i ! too clayey. i 
140: i H i { 
Vernon part |Severe: 1Severe: iSevere: !Severe: 
{ peres slowly. { too clayey. i percs slowly, | too clayey. 
{ i 1 too clayey. H 
q 1 d a 
t t t t 
Knoco part iSevere: isevere: { Severe: iSevere: 
1 i 1 | 
H H i H 
t 4 t t 
H i i i 


See footnote at end of table. 
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TABLE 11.—-RECREATIONAL DEVELOPMENT—~Continued 


FT a FT 1 
t t t t 
Soil name and i Camp areas H Picnic areas i Playgrounds { Paths and trails 
map symbol H i H i 
1 a 1 i 
ah 
i i I ! 
Waurika: | i { i 
TE 
Waurika part— }Severe: {Moderate: {Severe: !Moderate: 
| wetness, } wetness. | wetness, | wetness. 
| peres slowly. i t peres slowly. t 
1 { 1 1 
t t i] t 
Renfrow part—_—-. } Severe: {Slight {Severe: {Slight. 
} percs slowly. H { percs slowly. i 
1 q 1 1 
t ' t t 
Windthorst: H ! t H 
42. jModerate: iModerate: iModerate: {Moderate : 
{ peres slowly. { too sandy. i peres slowly. { too sandy. 
1 4 t 4 
t : t t 
43 {Moderate: {Slight~——~~----—--- | Moderate: {Slight. 
} peres slowly. Hq | peres slowly. { 
a 4 4 a 
t t t { 
yy {Moderate : {Slight {Severe: iSlight. 
i peres slowly. i { slope. H 
q 1 i) } 
145: 
Windthorst part-~-~~~{Moderate: iSlight: |Severe {Slight . 
! peres: slowly. H | slope. ! 
1 i t i 
t t t i 
Duffau part~--——-~—~- | SLight iSlight {Severe iSlight. 
i ' | slope. ! 
3 t 1 1 
t ¢ t t 
Yahola: i H ! H 
146: H i | 
Yahola part. {Severe: {Moderate: {Moderate: iSlight. 
i floods, { floods. | floods. H 
1 :] ] : 
t ' { 1 
Gaddy part~——------~/ Severe: iModerate: {Moderate: {Slight. 
i floods. ! floods. i 
1 1 4 


| floods. 
4 


'This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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MONTAGUE COUNTY, TEXAS 


TABLE 12.—-WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates the soil 


good," "fair," "poor," and "very poor." 


[See text for definitions of " 
was not rated] 
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Potential for habitat elements 


Good 


1 
! 
a 
t 
1 
t 
q 
{ 
z 
t 
q 
t 
q 
t 
i 
1 
t 
1 
t 
7 
t 
+ 
t 
1 
t 
i 
t 


Anocon part~~~~~ {Good 
Bolar part—--~—| Poor 


Soil name and 
map symbol 
Stoneburg part— 
Bonti part——~— 
Duffau part—~~~ 


Aledo part 
Exray part 


Bastrop: 
3, 4 
Bolar: 
ne 
16 
Bonti: 
7 
1g 
Bosque : 
9—~~ 
Duffau: 
Une 
15, 16 
"17 


See footnote at end of table. 
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TABLE 12,-~WILDLIFE HABITAT POTENTIALS-~Continued 
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land 
wild~ 
life 


Range~ 


. . . . ms 
o . of t; 2 B 8 
3 i =O a 8 


Fair. 
Fair. 
Fair. 
Fair. 
Fair. 
Fair. 
Good . 
Fair 
Fair. 
Fair. 
Go 


Wetland 
wild- 
life 
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t 
4 
t 
4 
t 
1 
t 
1 
t 
4 
t 
t 
t 
1 
1 
1 
t 
i 
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Potential as habitat for— 


Fair 
Fair 
Fair 
Poor 
Go 
Poor 
Poo 
Good 
Fai 
Pr 
Good 
Poor 
Gor 
Fair 
Poor 
Good 
Gor 
Go 


water 
areas 


p 

a 

Pp 
Very 

Pp 

le 

p 

p 
Very 


1 
t 

Wetland } Shallow 
plants } 
1 


Shrubs 


Fair 
Gor 
Go 
Fair 
Goo! 
Fair 
Fair 
Goi 
Gor 
Fair 
Fair 
Fair 
Go 
Gor 
Go 


g 8 a 


Wild 
herba~ 


ceous 
Lants 


s & Me] , 9 &§ BF § 8 
Ss 8 & 8 8 8 BS 8 ¢: g 8 8 8 


Fair 
Fair 
‘al 
Fair 
Fair 


1 
t 
i 
t 
a 
t 
i 


Potential for habitat elements 


Grasses 
and 
legumes 


a 8 8 B 6 8 a 3 8 8 8 8 
a 6 £ S&S « ££ 8 & & &  & & 3 8 


Fair 
‘al 
Pr 
Poor 
Go 


Soil name and 
map symbol 
Eufaula part. 
Patilo part 
Anocen part 


Hensley: 
Pulexas 
26. 
127 
Renfrow 
es ea 
29 
Selden 
Stoneburg 
132 
Stoneburg part— 


148: 
Gaddy 

l49 
Gowen : 

20 

121 
Sanger: 

31 


Duffau: 
Eufaula: 


See footnote at end of table. 
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Potential as habitat for—~ 


Very 
Very 


MONTAGUE COUNTY, TEXAS 


TABLE 12,~~WILDLIFE HABITAT POTENTIALS~~Continued 
Potential for habitat elements 


Soil name and 
map symbol 
Truce part 
Owens part 
Ustolls part 


Teller: 
33 
Truce: 
34 
135: 
Ustolls: 
136: 


Poor 
Good 


1 
t 
i 
t 
q 
t 
q 
{ 
i 
t 
1 
t 
1 
t 
+ 
t 
q 
t 
i] 
t 


part. 
Windthorst part~j Poor 


Rock outcrop 
Vernon part 
Knoco part 
Waurika part. 
Renfrow part—— 
42, 43—~-_--_- 
Duffau part 
Yahola part 


Wy: 
uy 
ys: 


37 
Windthorst: 


Vashti: 
Venus 

38. 
Vernon: 
39 

140 
Waurika : 
Yahola: 
146 


See footnote at end of table. 
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TABLE 12.—-WILDLIFE HABITAT POTENTIALS—Continued 


! Potential for habitat elements i. Potential as habitat for—~ 
Soil name and { Grain } 1 Wild j ! i i Open~ } 1 Range~ 
map symbol ' and } Grasses | herba~ { Shrubs } Wetland {| Shallow | land { Wetland { = land 
i seed {| and } ceous } i plants } water {| wild- {| wild~ { wild- 
|_crops {| legumes | plants | H {areas {| life {| life | life 
i i { i i i i i i 
Yahola: { H i { i i i { { 
Gaddy part }Fair {Fair {Fair {Fair iVery iVery {Fair iVery {Fair 
i H t poor. poor. i poor. i 


IThis map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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MONTAGUE COUNTY, TEXAS 


TABLE 13.—-ENGINEERING PROPERTIES AND CLASSIFICATIONS 


Absence of an entry means data were not estimated] 


{The symbol < means less than; > means greater than. 


Percentage passing 


sieve number~~ 


USDA texture 


40 


10 


t 


}Depth 


q 
. 
1 


Soil name and 
map symbol 


d 
t 
1 
t 


5 tGravelly clay 


GM 
iGC, GM, 


} clay loam, very} SC 


{ 
q 
t 


loam. 
Wivery gravelly 
14~18] Weathered 


4 
{ 


O- 
5~ 


gravelly loam. 


bedrock. 


$ 
t 
1 
t 
qd 
t 
1 
t 
4 
t 
t 
t 


cy 
t 
1 
t 
q 
t 
4 
t 
1 
t 
1 
{ 
i 
t 


0-16{Fine sandy loam {ML, 


90-100} 90-100} 85-100 


1 
t 
qd 
t 
a 
. 
a 
t 
7 
t 
: 
t 
i 
t 
1 
t 
q 
i 


loam. 


39~65{Sandy clay loam, 
} clay loam. 


| clay, clay 


A 
t 


16~39{Sandy clay, 


95~ 100 | 95-100 | 85~100 


q 
t 
1 
t 


( 
i 
t 
q 
t 
1 
t 
i 
t 
1 
t 
1 
t 
t 
t 
4 
t 


1 SM, SC 


10~39iClay loam, sandy!SC, CL 


t 
1 
t 
4 
t 
a 
t 
3 
t 


0~10/Fine sandy loam } 


i clay loam. 
39~H2! Unweathered 


a 
t 


bedrock. 


0. 


t 
7~70{Sandy clay loam,{CL, SC 
t 


1 
t 
1 
t 


Clay loam———~~~/CL, SC 
lo 
27~30}Weathered 


clay loam, 
loan. 
silty clay 
bedrock. 


1 
t 
\ 
t 
t 
t 
i 
t 
q 
{ 
q 
t 
a 
t 
1 
t 
t 
t 
1 
t 


9~271Clay loam, loam,/CL, SC 


0~9 


0~13}Stony clay loam {/CL, SC 


1 
i! 
1 
t 


13~28{Clay loam, loam,}CL, SC 


silty clay 
loam. 


28~30} Weathered 


1 
t 
3 
t 
4 
t 
4d 
{ 
4 
t 
4 
t 
1 
t 
1 
t 
q 
t 


¥ 
t 
4 
t 


0-8 {Gravelly clay 


bedrock. 


loam. 


8-15] Weathered 


1 


bedrock. 


7 
t 
1 
t 
q 
t 
1 
4 
q 
t 
q 
t 
q 
t 
4 
t 
i 
{ 
i 
t 
) 
t 
qd 
t 
1 
t 
i) 
t 
4 
t 
1 
t 
1 
t 
1 
t 
q 
t 
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t 
q 
t 
4 
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USDA texture 


bedrock. 
bedrock, 
clay loam. 
loam, sandy 


clay. 
loam, sandy 


t clay loam, 
silty clay. 
54~64{Clay loam, silty{CL, ML 
clay loam. 
clay, clay 
clay. 


loam, 
36-60 {Sandy clay loam,}SC, CL 


1 
t 
28~36}Shaly clay 
' 
0-7 {Clay 
i 
t 


J~22{Shaly clay, clay 


ry 
t 


| Clay, clay 


0~10{Loamy fine sand {SM, SMSC 
| clay, clay 


0~14}Silt loam, loam {CL, ML 
14~33{Clay, silty clay{CL, CH, 
33~54jSilty clay loam,}CL, CH, 

t t 

0-4 {Fine sandy loam {SM, 


0~10}Fine sandy loam 


10~32/Clay, sandy 
10~36;Clay, sandy 


5~28} Clay~~~-——~ 
32-60; Sandy clay loam,/SC, CL 
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Soil name and 
map symbol 


Vernon part. 
Waurika part 
Renfrow part 


Knoco part. 


Windthorst part~ 


1: 
43, 44— 


Vernon: 

140 
Waurika: 
Windthorst: 

42. 

145: 


See footnote at end of table. 
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| fine sand. { i t 
4 4 


q 4 
tt tt tt 
This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


} i i Classification |Frag~ { Percentage passing { | Plas- 
Soil name and {Depth} USDA texture { Hl iments | sieve number~~ iLiquid | ticity 
map symbol { { | Unified | AASHTO; >3 1 4 T 10 | Wo 7 200 } limit | index 
1 4 1 1 ‘inches} 4 i i q 1 
hn MS 
iin } { i i Pet i i i i Pet | 
Windthorst : ! { i i i i { i : i ' 
Duffau part | 0~6 {Fine sandy loam {SM, And, { 0  {95~100}95-100}75~90 130-60 | <25 | NP~7 
4 i ' SM~SC Yalow 4 1 4 : i 4 i 
t : t ry { qT t t t t t t 
H H t ML, H ! H H H H { ! 
{ { | CL-ML | H i i i i H t 
i 6-40iSandy clay loam,/SC, CL j{A6 i 0 495~100}95~100}80~100}36~65 } 30-40 | 15-24 
i { clay loam, i { H H i t H ! ! 
i i loan. ' H i H H t H i t 
140~60/Sandy clay loam,/SC, CL, {A~l, A~6} 0 195~100}95~100} 80~100!40-65 } 20-36 | 2-18 
i { loam, fine 1 CL~ML, i} H i H H i H t 
i | sandy loam. 1 SM i H H i i i i i 
a ? 1 qd 1 : q 1 q | q 
t t if t t t t ' t t t 
Yahola: i i t i | i ! H i H i 
146: H { H i H t H H H H i 
Yahola part i 0~8 {Fine sandy loam /SM, SC, {A~4 i O |} 100 }95~100!90-100!36~85 } <30 i NP-10 
1 1 1 ML CL { 1 1 q 1 q : 1 
t t t 4 t £ t { t t ‘3 | 
i &-44iFine sandy loam,/SM, SC, {A~4 i 0 |} 100 {$95~100}90~100/36~85 | <30 } NP~10 
H | loam. i ML, CL } H H i H i { H 
14450{Fine sandy loam,{SM, SC, {A=-4, A-2! 0 {| 100 !95~100/90~100!15~-85 } <30 | NP~10 
! { loam, loamy i ML, CL } H ! ! ! H i i 
H t fine sand. H H i H H H i i H 
H i H i i H H H H t i 
Gaddy part ; 0-9 {Fine sandy loam {SM, SC, {A-4 1 0 + 100 $98~100/94~100}36~80 } <30 ! NP~10 
t i 1 q d 1 1 t q 1 4 
t 1 t ML, CL f { t t t t t t 
1 9~60!Loamy fine sand, {SM {A~2 i 0 $100 }98-100}90~100}15~35 { ~— | NP 
q q q q 1 { t q 4 
t t t t t t . 
rT 1 7 d 1 rT 4 
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Absence of an entry means data were not 


The symbol < means less than; > means greater than. 


erosion tolerance factor (T) is for the entire profile. 


{Dashes indicate data were not available. 
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ITnis map unit is made up of two or more dominant kinds of soil. See map unit description for 


the composition and behavior of the whole map unit. 
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TABLE 15.-~SOIL AND WATER FEATURES 


See text for descriptions of symbols and such 


[Absence of an entry indicates the feature is not a concern. 


; > means greater than] 


The symbol < means less than 


terms as "hard" and “rippable." 


Floodin, 
Duration 


logic} 
group } Frequency 
a 


tHydro-} 


$ 
t 
1 
t 


Soil name and 
map symbol 


UD 
g 
Gy 

ae 


| 


| 


oO 
ce) 
nN 


>6.0 


Oo jo) 
N 

t 1 
@ 
fat) ia) 


oO 
= 

t 
Q 


>60 
>60 
>60 


Oo 

a oO OQ a QO Q La) Q 
1 ie) ie) wo Ke) wo wo ie) 

8 ras “aw aN ~ as n~ nN 


0: 
20~40 


oss 

Q 

oO 

! ! t 
| 5 
<= 


>6.0 

6 

6 
>6.0 
>6.0 
>6.0 
>6.0 
>6.0 
>6.0 
>6.0 
>6.0 


fan] OQ 
° . 
wo oO 
n Nn 


6 
>6.0 
>6.0 
>6.0 

6 


nw 


| 


Pe eR ETE. EG PEE G2 


<= a 


| 


@ 
oct 
x 
a 


| 
Pe ee ee ee ee 


oO Q Q o 
< S c & 
oO oO 9 

Zz = = o 


Rare to 
common . 
None 


et wee cece ee ae we me eps crue cee rae ore ore pe ne eee aon are eee ae ee cp mene ee re ee re ee Oe ee ne ee ne Oe ae ee oe RR mS Pn Re Oe re OR On Re ee Oa mia er en a Te aR Maem nT am er em ae em Te ee eo 


Aledo: 


oO 


Wesces 


oO 


ma 


a =) oO oO OQ oO aQ [3] a Oo Qo fea} fs} oO <= m x [eal a 


Anocon: 
la: 


Anocon part-——- 


Stoneburg part- 


Bolar part: 
Aledo part 
Bonti part 
Exray part 
Duffau part 
Windthorst part 
Eufaula part 
Patilo part——~ 


9, 110 
14, 15, 16 
W497; 

1149 

20, 121— 
22 


16: 


Bastrop: 
3, 4 
Bolar 
6 
Bonti: 
(an 
18 
Bosque 
Branyon 
V1 
Chaney 
12 
Duffau: 
Eufaula: 
148 
Gaddy: 
Gowen: 
Hensley: 


Cona 


See footnote at end of table. 
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MONTAGUE COUNTY, TEXAS 


TABLE 15.—~SOIL AND WATER FEATURES~~Cont inued 


Bedrock 


3 


High water table 


Floodin 


iHydro~} 


1 
t 


ieeke) 


io 
igroup } Frequency 


Soil name and 


map symbol 


3 


Lindy: 


nee 


Be 


23, 30—~ 


26, 127. 


31 
132: 


28. 
Stonebur, 


Pulexas: 
Renfrow: 
Sanger: 


Selden: 


Stoneburg part~ 


Anocon part 


Teller: 


3 


Truce: 


34 


135: 


Truce part-——~ 


Owens part 


Ustolls part~—~ 
Rock outcrop 
part. 


Ustolls: 
136: 


Vashti: 


37 


Venus: 


38 


Vernon: 


39 


Wyo: 


Vernon part—-—~ 


Knoco Ppart——-——~ 


Waurika: 


Ty: 


Waurika part~—~ 


Renfrow part~— 


Windthorst: 


42, 43, 4h 


145: 


Windthorst part 


See footnote at end of table. 
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TABLE 15.—-SOIL AND WATER FEATURES~~Continued 


iHydro~} Flooding i High water table { Bedroek 
i t 1 


4 1 
Soil name and | logic} | j H i ! i H 
map symbol igroup | Frequency { Duration | Months } Depth | Kind ! Months } Depth } Hardness 
r 4 ' 4 ) 1 qd 7 1 
a 
! i | ! t Feo { t In | 
Windthorst: H { 4 : ‘ i ! ' : 
Duffau part——-{ B | None a {ne $6.0 4 me jo $ 960 f 
H i t H { H H i H 
Yahola: H H ! H t H { i i 
"6: | | 
Yahola part-——} B {Common to {Very brief} Apr-Sep | >6.0 {! ——~ i— { >60 fj — 
a 1 t 1 i i a a 1 
i i rare. H t t t t t ‘ 
fo | 
Gaddy part } A {Common to {Very brief} Apr-Sep | >6.0 | —~ } — $f >60 fee 
H i rare. i H t i i i H 
i q 4 a 1 d j q t 


‘This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 


[An asterisk in the first column indicates a taxadjunct to the series. 


MONTAGUE COUNTY, TEXAS 
TABLE 16.—~CLASSIFICATION OF THE SOILS 


See text for a description of those 


characteristics of this taxadjunct that are outside the range of the series] 


Aledo 
Anocon 
Bastrop 
Bolar~ 
Bonti 
Bosque 
Branyon 
Chaney 
Cona: 
Duffau 
*Fufaula 
Exray 
Gadd y: 
Gowen 
Hensley: 
Knoco: 
Lindy. 
Miller 
Owens 
Patilo 
Pulexas 
Renfrow: 
Sanger——~ 
Selden 
Stoneburg: 
Teller 
Truce 
Ustolls. 
Vashti 
Venus 
Vernon 
Waurika 
Windthorst 
Yahola 


| 


| 


Family or higher taxonomic class 


Loamy-skeletal, carbonatic, thermic Lithic Haplustolls 
Fine, mixed, thermic Udie Argiustolls 

Fine~Loamy, mixed, thermic Udic Paleustalfs 
Fine~Loamy, carbonatic, thermic Typic Calciustolls 
Fine, mixed, thermic Ultic Paleustalfs 

Fine~loamy, mixed, thermic Cumulic Haplustolls 

Fine, montmorillonitic, thermic Udic Pellusterts 

Fine, mixed, thermic Aquic Paleustalfs 

Fine, mixed, thermic Ultic Paleustalfs 

Fine-loamy, siliceous, thermic Udie Paleustalfs 

Sandy, siliceous, thermic Psammentic Paleustalfs 
Clayey, mixed, thermic Lithic Rhodustalfs 

Sandy, mixed, thermic Typic Ustifluvents 

Fine~loamy, mixed, thermic Cumulic Haplustolls 

Clayey, mixed, thermic Lithic Rhodustalfs 

Clayey, mixed (calcareous), thermic, shallow Ustic Torriorthents 
Fine, mixed, thermic Udic Haplustalfs 

Fine, mixed, thermic Vertic Haplustolls 

Clayey, mixed, thermic, shallow Typic Ustochrepts 
Loamy, siliceous, thermic Grossarenic Paleustalfs 
Coarse~loamy, mixed, nonacid, thermic Typie Ustifluvents 
Fine, mixed, thermic Udertic Paleustolls 

Fine, montmorillonitic, thermic Udie Chromusterts 
Fine~loamy, siliceous, thermic Aquic Paleustalfs 
Fine~loamy, mixed, thermic Udie Argiustolls 
Fine~loamy, mixed, thermic Udic Argiustolls 

Fine, mixed, thermic Udic Paleustalfs 


Fine-Loamy, mixed, thermic Aquic Haplustalfs 

Fine~loamy, mixed, thermic Typic Calciustolls 

Fine, mixed, thermic Typic Ustochrepts 

Fine, montmorillonitic, thermic Typic Argialbolls 

Fine, mixed, thermic Udic Paleustalfs 

Coarse~loamy, mixed (calcareous), thermic Typic Ustifluvents 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS 


WINDTHORST—DUFFAU: Deep, loamy and sandy, gently sloping to sloping 
soils on uplands, 


fea] RENFROW-STONEBURG~ANOCON: Deep and moderately deep, loamy, 
gently sloping to sloping soils on uplands. 


Bs Baal BONTI-~CONA—TRUCE: Moderately deep and deep, loamy and stony, gently 
sloping to hilly soils on uplands, 


ALEDO—VENUS-—BOLAR: Shallow to deep, loamy and gravelly, gently sloping 
to moderately steep soils on uplands. 


ei PULEXAS—GOWEN: Deep, loamy, nearly level soils on flood plains. 
BASTROP—TELLER: Deep, loamy, nearly level to sloping soils on terraces. 


eae GADDY—MILLER-—YAHOLA: Deep, sandy to clayey, nearly level soils on flood 


plains. 
Compiled 1977 
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TEXAS AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
MONTAGUE COUNTY, TEXAS 


Scale 1: 253,440 
1 0 1 2 3 4 Miles 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND 


Soil names followed by the superscript 1/ are broadly defined units. The composition of these units is 
more variable than that of the others in the survey area but has been controlled well enough to be inter- 
preted for the expected use of the soils. 


SYMBOL 


n= 


-COMRYOU SW 


NAME 


Aledo gravelly clay loam, 1 to 8 percent slopes 
Anocon-Stoneburg association, undulating 1/ 


Bastrop loam, 2 to 5 percent slopes 

Bastrop loam, 5 to 8 percent slopes 

Bolar clay loam, 2 to 5 percent slopes 
Bolar-Aledo complex, 3 to 20 percent slopes 
Bonti fine sandy loam, 2 to 5 percent slopes 
Bonti-Exray complex, 5 to 25 percent slopes 
Bosque loam, occasionally flooded 

Bosque soils, frequently flooded 1/ 

Branyon silty clay, 1 to 3 percent slopes 


Chaney loamy fine sand, 2 to 5 percent slopes 
Cona association, hilly 1/ 


Duffau loamy fine sand, 1 to 5 percent slopes 
Duffau fine sandy loam, 2 to 5 percent slopes 
Duffau fine sandy loam, 5 to 8 percent slopes 
Duffau and Windthorst soils, gullied 1/ 


Eufaula-Patilo complex, 1 to 8 percent slopes 


Gaddy soils, frequently flooded 1/ 
Gowen loam, occasionally flooded 
Gowen soils, frequently flooded 1/ 


Hensley loam, 1 to 5 percent slopes 
Lindy clay loam, 1 to 3 percent slopes 


Miller clay, occasionally flooded 
Miller soils, frequently flooded 1/ 


Pulexas fine sandy loam, occasionally flooded 
Pulexas soils, frequently flooded 1/ 


Renfrow loam, 1 to 4 percent slopes 


Sanger silty clay, 3 to 5 percent slopes 

Sanger stony clay, 5 to 12 percent slopes 

Seiden fine sand, 1 to 5 percent slopes 
Stoneburg-Anocon association, gently undulating 1/ 


Teller loam, 0 to 1 percent slopes 
Truce fine sandy loam, 2 to 5 percent slopes 
Truce-Owens complex, 5 to 20 percent slopes 


Ustolls-Rock outcrop association, steep 1/ 


Vashti fine sandy loam, 2 to 5 percent slopes 

Venus loam, 5 to 8 percent slopes 

Vernon clay, 1 to 5 percent slopes 

Vernon-Knoco complex, 5 to 25 percent slopes, severely eroded 


Waurika-Renfrow complex, 0 to 1 percent slopes 
Windthorst loamy fine sand, 1 to 5 percent slopes 
Windthorst fine sandy loam, 2 to 5 percent slopes 
Wind thorst fine sandy loam, 5 to 8 percent slopes 
Windthorst and Duffau soils, 2 to 8 percent slopes, severely eroded 1/ 


Yahola-Gaddy complex, occasionally flooded 


MONTAGUE COUNTY, TEXAS 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


ae 
Davis Airstrip rT 


PeUeOOpet reer eneeeneners 


POCUPOeeeeen iene 


= 


er] 
f= 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 
Bedrock VVYVVVYVYV YY YY YY YY 
(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and limestone) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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